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Steam Supply by B & W 


Steam does numerous jobs in the modern hospital, from the impor- 
tant chore of sterilization to the routine task of heating the building. 


Saves Monmouth Memorial Hospital $10,000 a Year 
“Package” Boiler Supplies Clean, Dry Steam for Many Uses 


An oil-fired B&W Integral-Furnace 
Boiler is saving $10,000 a year for the 
350-bed Monmouth Memorial Hos- 
pital at Long Branch, New Jersey. 
This boiler heats the hospital, nurses’ 
residence, doctors’ office building, and 
clinic. It supplies steam for the cafe- 
teria, main kitchen, floor pantries, 
sterilizers, and laundry. 


Cost of Fuel Consumed Each Year 
equals original cost of boilers in most 
cases. You'll be surprised how much 


G-840-1B 


money you're burning. This is the 
money that really matters—not the 
initial cost of the boiler. 


It Will Pay You to look at your steam 
costs regardless of your demands, 
whether large or small, or for process 
or heating. During the normal life ex- 
pectancy of many boilers, the fuel bill 
can amount to several million dollars. 
Unless it is well engineered, serviced, 
and maintained, a boiler’s efficiency 
can drop off 2 or 3 per cent or even 


more. This amounts to a substantial 
sum of money. 


You Save on Your Steam Supply with 
a B&W Boiler. It pays to buy the best 
—top level engineering, long range 
sustained economy, and best perform- 
ance. A national network of plants 
and engineers, supported by nearly a 
century of steam generating experi- 
ence, is yours with B&W. 

The Babcock & Wilcox Company, 
Boiler Division, Barberton, Ohio. 


THE BABCOCK & WILCOX COMPANY 
BOILER DIVISION 





Introducing: 


Before you buy a high pressure pump for your hydraulic applica- 
tion, see Worthington’s new KCA and KCAQ pumps. You can 
depend upon these two new pumps to give you highest capacity 
and most pressure at truly low prices. 

These horizontal power pumps save you up to 53% on initial 
cost. Some of the many applications for the KCA and KCAQ 
units include hydraulic presses and shears, steel mill roll balance, 
die casting, boiler feed service, descaling, cleaning and washing, 
fog spraying, hydrostatic testing, and rifle drilling coolants. 

The KCA and KCAQ pumps have 6 outstanding features: 

1. Meets wide range of conditions. Plunger diameters can be varied from 
114 to 214 inches. 
2. Fewer Spares to carry 
KCA and KCAQ pumps. 
3. Many ‘‘extras’’ included as standard such as solid ceramic or 
Colmonoy plungers, suction air chamber to minimize noise and pulsa- 
tion, plunger packing and stuffing box cover 


Wearing parts interchangeable between 


NEW HIGH 
PRESSURE PUMPS 


oe 


NEW LOW 
PRICES 


4. Flooded suction adequate because large pipe connections minimize 
friction. KCAQ has 4” suction, 3” discharge on either side. KCA has 
3” suction, 3” discharge on either side. 

5. Less valve wear resulting from guided, wing-type valves that are 
self-grinding. Liberally-sized suction and discharge valves both remov- 
able through single top covers. 

6. No shaft deflection problems. Extra heavy crankshaft has a// roller 
bearings. 


For complete information, get 
in touch with your nearby 
Worthington representative. Or 
write to Worthington Corpora- 
tion, Section 32-4, Oil City, Pa. 
In Canada: Worthington 
(Canada) Ltd., Brantford, Ont. 


WORTHINGTON 





" PLAYS A ROLE IN NEW METHOD OF FUEL TRANSPORTATION! 


History-making 


. ° The first long-distance coal pipeline in the United States went into 
pipeline effects regular commercial operation last summer and is now moving 
coal... at a rate of more than 1.25 million tons a year... froma 
° ° mine to a utility power station over a hundred miles away. This 
new economies in history-making pipeline runs from the Georgetown properties of 
Consolidation Coal Company in eastern Ohio to the Eastlake plant 
fuel trans ortation of The Cleveland Electric Iluminating Company near Cleveland. 
p The coal is pumped in the form of a “slurry”—a 50-50 mixture of 

crushed coal and water. 
At the Eastlake plant, the slurry is delivered to dehydrating 
equipment—including a battery of C-E Flash Drying Systems. 
Moisture is removed at the rate of 36,000 gallons per hour. The 
dried coal is then pulverized in C-E Raymond Pulverizers and 
burned in four mammoth C-E Boilers of the Controlled Circula- 
tion type .. . together capable of producing over 4,000,000 pounds 

of steam per hour. 


Once again, C-E equipment plays an important part in an 
industry’s technology—helping to bring new economy to power 
generation. 


“ E : ?" is the reason for the leader 
ship attained by C-E products. The products which bear 


stp caect GP Ubedetstip tnchate COMBUSTION ENGINEERING 


all types of steam generating, fuel burning and related equip- 
ment . nuclear power systems . paper mill equipment . pul- Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 
verizers . flash drying systems - pressure vessels - soil pipe 
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A big IF at Battelle Memorial Institute, Columbus, Ohio: Will a ‘‘pulse 
pump’’—plastic model shown—be effective as a mover of gas in sys- 
EDITORIAL DEPARTMENT tems such as central heating? The diaphragm in the center vibrates 
: at the resonant frequency of the system—120 cps in the model. In- 
termittent flame may replace the diaphragm. The secret is in the 
curved vanes which convert alternating motion into one-way motion. 
System efficiency will depend on development of this one-way valve. 
With a ratio-of-flow of 8, the Institute will have a successful device. 

The man is Battelle’s Carl F. Speich. 


MAN’S CONFLICT WITH TECHNICAL 
W. E. Boveri 
Up to a point, technical progress made men free. Now, their own 
technology crowds men into a corner, leaving them nolife but one of 
service to the machines. How may we hold onto freedom? 


OFFICERS OF THE ASME 


NUCLEAR PROPULSION APPLIED TO 

SATELLITE BOOSTING W. A. Moser 
Rocket power can be generated by nuclear fission—and in compact 
packages. The power plants will be heavy, the fuel loads light. Here 
is an operating philosophy for nuclear space vehicles. 


PUBLICATIONS COMMITTEE ELECTRICAL STORAGE OF SOLAR 


ENERGY H. L. Foote, Jr., R. C. Shair, and D. H. Smith 


You have to take solar energy when you can get it, when the sun is 
shining. How can it be stored? The authors present the case for 
electrochemical storage and call for new ideas and methods. 


A REVIEW OF HEAT TRANSFER LITERATURE 1958 
eR Pr OPE E. R. G. Eckert, J. P. Hartnett, and T. F. Irvine, Jr. 


Once, heat transfer meant radiators and lagging. Now it looms as 
the science basic to space flight and controlled nuclear fission. This 
high-temperature era makes fierce demands on the engineer. 


REGIONAL ADVISORY BOARD 
THE ASME BOILER AND PRESSURE VESSEL CODE 
ee eT J. H. Harlow 
The Code in Operation E. M. Kloeblen 
You wouldn't remember. Boiler explosions were in every newspaper, 
like train wrecks. Then, in 1915, came the ASME Boiler Code, for 
sound construction. The Code’s development has never ceased. 


Coutts coutimud on folowing. page 
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How| B&W JOB-MATCHED TUBING 





oS 



































simplifies fabrication of hydraulic cylinders 


... The complete range of sizes and types of 
finish plus close tolerances help to simplify 
fabricating operations. 

.- Quality control from start to finish in the 
tube making operations helps to speed up 
fabrication and to make a better product. 

.-- Controlled heat treatment provides desired 
properties for ease of fabrication. 


These are just a few of the reasons it pays to 
specify B&W Job-Matched Mechanical Tubing. 


Call the tubing specialist at your local B&W Dis- 
trict Sales Office, or write for Bulletin TB-352 for 
full information. The Babcock & Wilcox Com- 
pany, Tubular Products Division, Beaver Falls, 
Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 





TA-9008-5M3 TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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Cut...Shaved...Ground...made from Punched or Turned 


Blanks...Ultra-Precision SPUR GEARING for all needs 


Whether you make appliances—sewing machines—office machines— 
instruments—or any other product which incorporates Spur Gearing, 
put your requirements in the capable hands of G.S. engineers and 
expert craftsmen. 


Precision” is the hallmark of all G.S. production—and rigid quality 
control systems keep that precision at its highest point all the way 
through quantity runs into the thousands. With the finest and most 
modern equipment in every department, with four-decade veterans in 
engineering, supervision and on the machines, we needn't (and don’t) 
make any compromises with top quality in whatever we produce for you. 


We're proud of the ‘‘blue ribbon”’ roster of customers—some of the 
largest, some of the smaller specialists—who have been relying on 
G.S. for years, whether their needs involve Spurs or some other form 
of Small or Intermediate Precision Gearing. Bring your Gear problems 
to G.S.—it’s a great team to have behind your production! 


Specialties, Inc. : 


2635 WEST MEDILL AVENUE SEND FOR G:S. illustrated folder! See where and how we mass-manufacture 
CHICAGO 47, ILLINOIS Small Gearing to uniformly fine tolerances. Folder contains 23 pictures of 
Small Gears, plant view, as well as Diametral and Circular Pitch Tables, 

Ask for your copy on company stationery, please! 


SPURS © SPIRALS © HELICALS © BEVELS © INTERNALS 
WORM GEARING * RACKS © THREAD GRINDING 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING F7 Yeats of Specialiging inal Gearing! 
e 


6 / JULY 1959 MECHANICAL ENGINEERING 





MECHANICAL 


? Pe eaee 


CRYOGENICS 


How Lukens Application Research helps you 
find the right steel plate for the job 


If your assignment is designing equipment 
for extreme low temperature service—our 
Application Engineering staff can help you. 
They research problems of every descrip- 
tion from the design stage right through to 
how the equipment has performed for years 
after its installation. 

Missile components and liquefied gas 
tanks would be dangerously susceptible to 
cracking if made from ordinary steel. Seek- 
ing economical metals for such applications, 
Lukens engineers began years ago to watch 
the performance of nickel bearing alloys in 
a variety of low temperature equipment. 
Result: a broad understanding of metal be- 
havior at various low temperature levels. 

Examples: In the storage of liquefied oxy- 
gen, a tank of Nine Nickel steel provided 


more than eight years of trouble-free per- 
formance. Suitable to minus 320°F. service 
the steel showed no signs of cracking when 
removed for inspection. In frigid chambers 
for testing high altitude aircraft, 21/2 percent 
nickel steel is standing up well under pres- 
sures as high as 7,000,000 pounds. And in 
arctic locomotives operating at tempera- 
tures to minus 50°F. on rugged mountain 
roadbeds, main structures of Lukens “T-1” 
Steel have required no maintenance what- 
soever. 

Lukens Application Engineers know these 
cases ... plus many more. If your assign- 
ment is cryogenics, why not let it be our 
assignment, too? Contact Manager, Appli- 
cation Engineering, G 79 Services Building, 
Lukens Steel Company, Coatesville, Pa. 


ASK FOR LUKENS NINE NICKEL STEEL BULLETIN 


ENGINEERING 


ts iatae 


Helping Industry 
Choose Steels 
That Fit The Job 


JULY 
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this is GRAPHITAR. 


(CARBON-GRAPHITE) 


eeeeeoececieeeee#eee#ee#e#e##e#ee##e#e#e#eeee#e#e ee 


successful in a wide variety of applications 


MOVIE PROJECTOR built by Bell & Howell 
Company utilizes GRAPHITAR bearing in the front 
reel assembly. The company installs GRAPHITAR 
bearings in five models of their Filmosound line of 
16mm sound motion picture projectors, used widely 
in schools, churches and in industry. The GRAPH- 
ITAR bearings have been used continuously in this 
line of equipment for more than 15 years .. . and 
have given outstanding, maintenance-free perform- 
ance. The hardness and self-lubricating qualities of 
GRAPHITAR aid in the smoothness and quietness 
of operation in this equipment. 


SOLENOID VALVES manufactured by Valcor 
Engineering Co. for use in guided missiles incor- 
porate a floating seal of GRAPHITAR. This sea] 
is a precise, optically flat GRAPHITAR disc 
which floats in the plunger. A slight pressure, from 
either direction, moves the disc against an equally 
optically flat, stainless steel seat, sealing perfectly. 
Solenoid valve improves with use due to unique 
self-lapping action of GRAPHITAR. 


THE UNITED STATES 


GRAPHITAR™ carson-crapuire * GRAMIX” powoer metaurey © MEXICAN” crapuire prooucts © USG” prusues 
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HERMETICALLY SEALED 
MOTOR-PUMPS have been developed by 


Westinghouse Electric Corporation to handle 
radioactive water with zero leakage. The thrust 
bearings utilized in these pumps are self-equal- 
izing, water-lubricated, pivoted-pad bearings with 
inserted carbon-graphite (GRAPHITAR) bearing 
surfaces. The radial sleeve bearings are also made 
of GRAPHITAR and are designed to be lubri- 
cated by the pumped fluid only, in this case, radio- 
active hot water. These same pumps have proven a 
convenient means of pumping high temperature 
fluids for a number of nuclear reactors and other 
high pressure, high temperature fluid applications. 




















SMALL ROTARY PUMP manufactured by 
Procon Pump and Engineering Company utilizes 
liner, vanes, end-plate bearings and seal ring of 
GRAPHITAR. The four GRAPHITAR rotor-vanes 
run directly against the GRAPHITAR liner. By run- 
ning GRAPHITAR against GRAPHITAR, the self- 
lapping, self-lubricating and astonishingly long- 
wearing qualities of GRAPHITAR are employed to 
full advantage. Procon pump operates at close to 
100°% efficiency .. . indefinitely. 


eeeetee 
gue 8" eee, 
. *. 


Detailed design data with 
typical applications, proper- 
ties and characteristics of 
versatile GRAPHITAR are in- 
cluded in Bulletin #20. Write 
for your free copy. 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 4, MICHIGAN 
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HEAT ENGINEERING 


SIMPLIFIES LAYOUT and 


WITH NEW SINGLE-PASS, 


Compact shells use economical short 
tubes, eliminate two waterboxes, simplify 
valving. Balanced back pressure and 
built-in backwashing system offer 
further advantages for Alabama Power 


Company's Barry Steam Plant, Unit No. 3. 


Problem: Alabama Power Company and Southern 
Services, Inc., Engineers, specified that the dual ex- 
hausts of the 225,000 kw turbine be handled with 
condenser tubes at right angles to the turbine shafts 

in the tight confines of a plant extension for Barry 
Steam Plant, Unit No. 3. 


Solution: Heat Engineering by Foster Wheeler 


By application of the established principles of Foster 
Wheeler condenser design, a most economical arrange- 
ment for a twin bottom-exhaust turbo-generator set 
with tubes at right angles to the turbine shafts was 
provided. It features short tube lengths, complete 
backwashing and a minimum number of waterboxes 
for a twin-shell design. 


Backwashing of the tube sheets is obtained with only 
six valves, two of which are the normal circulating 
pump shut-off valves. This valving arrangement also 
allows the complete condenser to be operated at light 
loads with only one circulating pump. 


In design advances such as this, you see Heat Engi- 
neering at work. This is the concept you can expect- 
combining new and original ideas with proved engi- 
neering principles—when Foster Wheeler serves you. 
Foster Wheeler Corporation, 666 Fifth Avenue, New 
York 19, New York. 
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BY FOSTER WHEELER 
REDUCES CONDENSER COSTS 
COUNTER-FLOW DESIGN 


FOSTER |i] WHEELER 


NEW YORK + LONDON « PARIS + ST. CATHARINES, ONT. 
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“Increased boiler capacity can often be obtained by 
modernizing boiler cleaning equipment. Another benefit 
of such modernization is more efficient utilization of the fuel 
. » - getting more heat into the steam for useful work and 
wasting less heat up the stack. 

For example, at the Ashland, Kentucky Works of the 
ARMCO Steel Corporation there are four boilers that were 
unable to supply the growing steam requirements of the 
plant. The high exit gas temperatures suggested that a 
study be made to determine whether the cleaning could be 
improved to provide additional capacity. This study 
indicated that more steam from the same fuel could be 
expected if high pressure long retractable blowers were 
used for cleaning instead of the rotary blowers with which 
the boilers were originally equipped. 

The expected results seemed sufficiently promising and 
it was decided to modernize the cleaning equipment of one 
boiler. The seven rotary blowers were replaced with four 


Diamond Long Retracting Blowers, one of which is shown 
below. This modernization proved to be justified as the 
boiler’s maximum steam output was increased 11% and the 
exit gas temperature was reduced approximately 100° F. 

A “Boiler Cleaning Modernization Program” is well 
worth careful consideration because it can mean sub- 
stantial savings in so many ways. In addition to increased 
capacity and more efficient fuel utilization, there is reduced 
maintenance also reduced operating costs when 
motorized units and automatic operation are _ installed. 
Even though your boiler cleaning was the best at the time 
it was installed, improvements since then will probably pay 
off. For many years Diamond has been doing continuous 
research to improve boiler cleaning and boiler cleaning 
equipment. 

Ask the nearest Diamond office (or write directly to 
Lancaster) to make a study of your boiler cleaning ... 
the possible savings may surprise you.” 


DIAMOND POWER SPECIALTY CORPORATION 
LANCASTER, OHIO 


DIAMOND SPECIALTY LIMITED 


The Mark of 
BETTER BO/JLER CLEANING 
AT LOWER COST 
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11% 

Miore Steam 
100° F 
Lower Exit 
Gas Temperature 


RESULT FROM BOILER CLEANING 
MODERNIZATION PROGRAM 


Ysing DIAMOND 


LONG RETRACTING 
BLOWERS 





One of the four Diamond Long Re- 
tracting Blowers used to modernize 
the cleaning of the first boiler at the 
Ashland Works of ARMCO Steel 
Corporation. The results were so 
satisfactory that the three other 
boilers in this plant are now also 
being modernized. 
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189, 017, 


Telegraphic Address Telephone 
 CITYICE " No. 06879 


THE CITY ICE & COLD STORAGE CO., 
12, GENERAL PATTER'S ROAD. 


MOUNT ROAD. 
MADRAS, 2 18 August. 1958. 
INDIA 


Messrs: United States Hoffman Machinery Corpn, | "YR 
Air Appliance Division, an CP) 
103 Fourth Avenue V4 
New York 3» N.Y. : ‘ 
4UG »~ -_, 

Gentlemen: Subject Hoffman Centrifugal INBRREL 

with motor-direct cou l Eo 

Frame No.4008- Type BBA Ufiee 

Serial No .1878-Size BL 20. 





We are in rece ur kind enquiry dated 
August 51958 regarding t ondition of the above 
blower and motor which were P city Ice & Cold 
Storage °°, Madras,2 sometime in 1937> Accordingly we take 
pleasure to report to you and certify as under:- 


4. Ever since the installation in our factory the above 
blower and motor in 1937, that 4s for nearly 21 years now, 
the blower has given us perfect satisfaction without 

any complaint whatsoever» 


During this long period s we never had an 
occasion to open even a bolt or nut for the purpose of 
cleaning the machine for for the purpose of looking in 
for any unsatisfactory working» 


Beyond greasing the bearings regularly once every three 
months no further attention was ever needed of us; 

and no repairs, removal or replacemem of any single 
part has been made- 


The blower has been working all the 24 hours of the day 
for 9 months jn the year, and for the rest 3 months 
4t works 12 hours a days 


he motor (direct coupled) continues to be 
in the sam 1 form since its installation in 1937 
and we have ne across an efficient and long standing 
blower similar to this anywhere in the market. 


Last but not the least, we strongly recommend this blower 
to ice manufacturers all over the world because it is very 
efficient, long stamiing and very economical in use: 


Regarding the actual pictures of the unit in operation, we shall 
be attending to this aspect ‘and send you photo copies Jn due course: 


Thanking you for your kind enquiry Yours faithf ly,* 
. \ a eg a 


riman K. Irani) 
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without a single repair *"* 
and still going strong! 


In many manufacturing plants, profit 
margins are dependent on a number of 
variables. Perhaps the most significant 
of these is the cost of materials, labor 
and down-time. 


Output up-costs down 

Where operating and production 
schedules depend on the unfailing 
delivery of clean, dry air or gas at 
constant pressure, Hoffman Multistage 
Centrifugal Blowers and Exhausters 
actually reduce costs, save materials 
and are free of down-time. For exam- 
ple, the Hoffman Blower pictured here 
has been in daily use for 22 consecutive 
years without the need for repairs of 
any kind. Despite rugged climatic con- 
ditions, it runs its regular schedule of 
24 hours a day nine months of the year 
and 12 hours a day the remaining three 
months. Over the 22 year period, it is 
estimated that the unit’s impellers have 
traveled the equivalent of 395 trips to 
the moon and back,a distance of more 
than 189,017,047 miles. 


Efficiency with economy 

Economical operation with Hoffman 
Million Mile Blowers and Exhausters 
is assured since power is consumed only 
in proportion to the actual volume of 


air or gas handled. The absence of in- 
ternal wearing surfaces and the lubri- 
cation of bearings in outboard mounted 
housings makes contamination of air 
or gas impossible. Pressure differential 
remains constant throughout the range 
of capacity and air flow is smooth, free 
of pulsation. 


Cutaway view 
Sn of Hoffman Blower. 
Applications 
The many production processes for 
which Hoffman Blowers and Exhaust- 
ers provide clean, dry air or gas at 
constant pressure include: 
© air squeegee for continuous liquid 
removal 
® vacuum cleaning 


pneumatic conveying 
continuous drying operations 
agitation of plating solutions 
sewage and industrial waste 
treatment 

ore flotation 

oxidation of oil and asphalt 
combustion 

glass blowing 

raw water ice plants 
production washing of foods 
circulation of liquids 

gas blowers and boosters 

yarn drying 

wrapping, packing and stacking 
machines 

ejection of stampings from 
continuous punching machines 


Free service 


Hoffman Blowers and Exhausters 
are available in many standard sizes to 
meet the toughest service demands. 
Without cost or obligation, Hoffman 
engineers will provide objective recom- 
mendations on units to help reduce costs 
and boost profits in your plant. Send 
now for free brochure AB 104. 


U.S. Hoffman Machinery Corp. 
Air Appliance Division 

103 Fourth Avenue 

New York, New York 


Occasional greasing was only servicing required in 22 years continuous operation. 
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Tension tests are required to be made at room 
temperatures and at 670° F. The following minimum 
physical properties shall be met: 


At Room Temperature: 
TS Ys EL RA CHARPY V-NOTCH 


70,000 30,000 LS 50 50 


At 670° F. the minimum tensile strength shall be 
51,000 p.s.i. and the minimum yield strength 
18,300 p.s,i. 


Rejection 


Each casting that develo 

Ps unacceptable 
defects during shop working or fails to 
conform to all of the requirements of 
these specifications shall be rejected. 


No repair by welding or oth 
will be permitted. ices 


Radiographic Inspection 


(a) Paragraph SS (a) of the Supplementary requirements 
of ASTM-A 362-52T. 


(b) All castings shall be rediographed 100% and shall 

conform to ASTM-E7 1-52, Class 2 quality, except 

as modified by these specifications. 
All cast pipe shall be hydrostatically 
tested to 5,900 p.s.i. and held at that The manufacturer shall establish a positive system 
pressure for 20 minutes with zero pipe of identification of the X-ray plates which shall 
leakage. Each length of pipe shall be be subject to approval by the inspector. This 
hydrostatically tested at the manu- system shall guarantee complete coverage by 
facturer's plant. radiographing and provide for positive identification 

between the plate and the subject. 


Inspection of Penetrants 


All castings shall be subjected to inspection by 
fluorescent penetrants or penetrating dyes both inside 
and out. All cracks, porosity, or flaws revealed as a 
result of the Dye Penetrant Test shall be due cause for 
rejection of the casting. 


The 30L stainless steel shall con- 
form to the following ladle analysis: 


Pipe: All pipe of the following sizes shall 

Carbon am. e Sentrifugally cast stainless steel as per 
sengansce — — ASTM-A 362-52T, except as modified by these 

— = as specifications: 

Silicon 2.00% max. 16" - Sch. #160 
Chromium 18.00 - | ioe seh. 160 
s 10" - Sch. #160 

8" - Sch. #140 


All pipe shall be machine finished to 125 
micro-inch interior and exterior. 





for nuclear piping 
met by 


U.S. PIPE 
metal 
moid 
process 


Centrifugally Cast Stainless Steel 
Solves Many Piping Problems 


Combinations of temperatures, pressures and corrosive condi- 
tions never encountered before: these are among the piping 
problems that must be overcome by the men who design the 
nation’s nuclear power installations. 


Stainless steel centrifugally cast pipe provides many of the 
answers. Study the specifications at the left... specifications 
demanded of stainless steel pipe on a recent job for Paul 
Hardeman, Inc., Los Angeles, California. This pipe is being used 
for heavy duty, high pressure, elevated temperature service in 
the primary piping system of the SPERT-IIi Reactor at the U.S. 
Atomic Energy Commission's National Reactor Testing Station 
near Idaho Falls, Idaho. The Stearns-Roger Mfg. Company, 
Denver, Colorado, is the architect-engineer on this project. A 
complete tabulation of the actual test data obtained on this pipe 
and to this specification is available upon request. 


U.S. Pipe is headquarters for metal mold centrifugally cast alloy 
and stainless steel pressure pipe over a wide range of special 
and standard analyses—in large and small quantities—and to 
individual specifications. 


If piping of the type described above is the bottleneck in your 
nuclear power planning, write and outline the problem. 


SIZE RANGE 

AND COMPOSITION FLEXIBILITY 
Outside Diameter—6” to 50” 

Wall Thickness— %” and up 
Length—Up to 16’ 


Types of Stainiess—All Standard AIS! and ACI grades 
of ferritic and austenitic stainless, including No. 20 
Alloy, 17-4 P H, 17-7 P H and E.L.C. grades. 
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How to hang 40 tons of beer 
from the ceiling 


These vessels, called ‘‘Dual-Paraboloid”’ fermentation tanks, are shaped 
like giant toasters. They’re 21 feet long, 13 feet high, and 12% feet at the 
widest point. Solar Chicago, Division of U.S. Industries, Inc., makes them 
from 13-gage Type 304 Stainless Steel sheets that are curved and welded 
together to form a cornerless interior. 1” x 4” ribs are welded around 


the outside of the tank and all welds are ground to a uniform finish. 


Each of the tanks will hold 450 barrels, more than 40 tons, yet the 
tanks themselves are so light that the entire load will be hung from the 
ceilings of modern breweries. The formability, weldability and strength 
of Stainless Steel permitted this unique design. Because the Stainless 


is so strong, they could use thinner, lighter walls. 


These tanks weigh 5 tons and they will replace old, square-cornered 
ones that weighed about 20 tons. Breweries are happy . . . the corner- 
less, Stainless tanks are easier to keep clean, and because they’re off 
the floor, the plant itself stays cleaner. And because they’re Stainless 


Steel, they will probably never have to be replaced. 


USS is a registered trademark 


United States Stee! Corporation — Pittsburgh 
American Stee! & Wire — Cleveland 

National Tube— Pittsburgh 

Columbia-Geneva Steel — San Francisco 

Tennessee Coal & iron—Fairfieid, Alabama 

United States Steel Supply — Stee! Service Centers 
United States Steel Export Company 


United States Steel 








Now... you can have 
Grinnell-Saunders 
Diaphragm Valves of 


Ductile 


Iron with 
Glass- 
Lined 


Bodies 


After long research, Grinnell has available 


top quality, corrosion-resistant glass lined 
bodies for its line of rugged ductile iron 
valves. 


EXTRA TOUGHNESS The greater tough- 
ness of ductile iron resists impact, torsion, 
line strains and thermal shock. Grinnell- 
Saunders valves of ductile iron handle 
severe service requirements where both 
internal and external impact shocks may 
be expected, and where piping stresses 
from rapid heating and cooling occur. 

ECONOMY Approved and used by lead- 


ing industries, ductile iron offers many of 
the benefits of cast steel at a lower price. 


Of particular importance to users of 
Grinnell-Saunders valves is that ductile 
iron bodies can now be glass-lined—a pro- 
cedure not practical with cast steel bodies. 


WIDE SELECTION Body linings: glass, 
rubber, neoprene. Diaphragms: soft nat- 
ural rubber, natural rubber, white syn- 
thetic rubber, neoprene, reinforced neo- 
prene, butyl, Hycar, Teflon, Kel-F, PVC 
(polyvinyl chloride), polyethylene. Bon- 
net materials: ductile iron, grey iron. 
Bonnet styles: handwheel (non-indicating 
stem or indicating stem), chain wheel, 
lever for quick operation, and sliding 
stem for a wide selection of power 
operated topworks. 








Important features of the 
Grinnell-Saunders Diaphragm Valve 


® Diaphragm completely isolates 
operating mechanism from the 
fluid in the line 

® Diaphragm lifts high for full, 
streamline flow in either direction 

® Diaphragm effects positive, leak- 
tigh? closure 

® Diaphragm easily replaced with- 
out removing valve body from 
the line 





GRINNELL-SAUNDERS DIAPHRAGM VALVES 


Grinnell Company, Inc., Providence, Rhode Island . 


Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings °* 


Grinnell-Saunders diaphragm valves 


industrial supplies ° 
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welding fittings * 


pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
Grinnell automatic sprinkler fire protection systems 


MECHANICAL 


engineered pipe hangers and supports 


Thermolier unit heaters °* valves 


Amco air conditioning systems 








ENGINEERING 


The Case of the Airb 


fa? i 


Why Linde wanted them... How CB&I designed and built them 


In order to keep a ready and free-flowing supply of 
calcium carbide available for generation into acety- 
lene, the Linde Company specified that these two 
500-ton capacity Conispheres* be installed on the 
roof of their Montague, Michigan, plant. In order to 
overcome a specific set of problems it was necessary 
for CB&I to incorporate special features into their 
design and construction. Here’s how it was done: 


Problem: Insure safe, continuous operation. 


Solution: (1) Structures were designed to meet a 
specified emergency condition at an increased stress 
level, as well as to meet normal service conditions at 
normal stress levels in all parts not governed by 
explosion conditions. (2) A series of six safety out- 
lets vent tanks upward. (3) Heavy baffle plates were 
suspended inside the tanks to control flow of carbide. 


At Montague, Michigan, Linde is one of three major com- 
panies combining their talents and mass production facilities 
to produce DuPont Neoprene. Linde Company is a division 
of Union Carbide Corporation. 


ent 


Problem: Tanks must support superimposed load of 
gallery and feed belt equipment. 


Solution: Special framing distributes load to sup- 
porting columns of the tanks. 


Problem: Tanks must be mounted on sloping roof. 


Solution: Three of the supporting columns are 
longer than others to compensate for roof plane. 


Fully coordinated facilities for the design, fabri- 
cation and erection of standard or special steel plate 
structures permits CB&I to work to the most exact- 
ing requirements. . . . For this reason industry leaders 
call on CB&I for the tough jobs and rely on the 
quality of workmanship that goes into any CB&I 
built structure. A new booklet describes CB&I 
FIELD SERVICES .. . write our nearest office. 


*A Conisphere is a Hortonsphere® designed with 


conical bottom outlet. E55C 


Chicago Bridge & Iron Company 
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Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit * Houston 
New Orleans * New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco © Seattle © South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 
GREENVILLE, PA, and NEW CASTLE, DEL. 
REPRESENTATIVES AND LICENSEES: 


Australia, Cuba, England, France, Germany, Italy, Jopan, Netherlands, Scotland 
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Entrance to unusual “little Pentagon” struc- Elevation shows how coal moves from Coal is brought in by rail 
ture. This shape gives maximum space utili- incoming conveyor by 25 ton/hr. and unloaded into track 
zation and allows one-man central control Stephens-Adamson Redler elevator to hopper. From here, a 
of all boilers. Construction provides com- overhead bunker (capacity 125 tons). Stephens - Adamson con- 
fortably for three 31,000 lb/hr boilers and Coal feeds from here to scales, then veyor carries the coal into 
allows for two similar units in the future, directly into stokers. Bunker and scales the plant and internal coal 
within 7,000 sq. ft. by Beaumont Birch Co. handling system. 
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Hospital cures fuel ills 
with “little Pentagon” 


Richmond State Hospital burns coal for economy 


and availability in modern pentagonal power plant 


After a power system failure at the Richmond 
State Hospital, Richmond, Ind., the adminis- 
tration conducted an engineering survey of its 
steam-generating operation. Over-age equip- 
ment indicated the need for entirely new 
facilities. The shape of the boiler room site 
prompted the unconventional pentagonal 
installation for best possible adaptation of 
space to present and future needs. Economy 
and availability dictated the choice of coal as 
the fuel. 

Today a new power plant—designed by 
Fleck, Quebe and Reid, Indianapolis, with 
F. B. Morse, of Purdue University—burns coal 
in a completely modern, automatic operation. 
The outstanding features of this compact 
installation are its high combustion efficiency, 
minimum manpower requirements and con- 
tinuing ease of maintenance. 


Coal is lowest cost fuel 
Today, when the annual cost of fuel often equals 
the original cost of the boilers, you should know 
that bituminous coal is the lowest cost fuel in 
most industrial areas. And modern coal-burn- 


ing equipment gives you 15% to 50% more 
steam per dollar, while automatic operation 
trims labor costs and eliminates smoke 
problems. What’s more, tremendous coal 
reserves and mechanized mining procedures 
assure you a constantly plentiful supply of coal 
at stable prices. 


Consult an engineering firm 
If you are remodeling or building new heating 
or power facilities, it will pay you to consult a 
qualified engineering firm. Such concerns— 
familiar with the latest in fuel costs and equip- 
ment—can effect great savings for you with 
the efficiency and economy of coal, 


Technical advisory service 
To help you with fuel problems, the Bitu- 
minous Coal Institute offers a free technical 
advisory service. We welcome the opportunity 
to work with you, your consulting engineers 
and architects. If you are concerned with steam 
costs, write to address below or send coupon. 
Ask also for case histories booklet, complete 
with data sheets. You'll find them informative. 


BITUMINOUS COAL INSTITUTE 


Department ME-07, Southern Building, Washington 5, D. C, 
See our listing in Sweet’s 


SEND COUPON FOR NEW BCI PUBLICATIONS. 
Guide Specifications, with complete equipment criteria 
and boiler room plans: 


BITUMINOUS COAL INSTITUTE 
Southern Building, Washington 5, D. C. ME-07 


Gentlemen—please send me: 


[) GS-1 (low-pressure heating plant, screw-type underfeed stoker); [] GS-2 
(high-pressure heating and or process plant, ram-type underfeed stoker); 
[] GS-3 (automatic package boiler for heating and process plants). [) Case 
histories on larger plants. 


Name 


Shown are three Henry Vogt boilers, fed aia 

by Laclede chain grate stokers, with Company 
individual control panels. Controls are 

pneumatic type, by Copes Vulcan. From Address 
boilers. ashes are moved pneumatically 

by United Conveyor Ash _ handling 

system to silo for disposal. 
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ARCHITECT CONSULTING ENGINEER 
Jose Aspe Lee Lickerman 
DESIGN AND AIR CONDITIONING CALCULATION 

Calefaccion y Ventilacion, S.A. 
CONTRACTOR 
Calefaccion y Ventilacion, S.A. 


another land where Clarage gives air a lift 


World-wide, Clarage quality is known 
and called upon. Down Mexico City 
way, for example, is the new Palacio de 
Hierro. 

Here, in this city’s largest and most 
modern department store, Clarage air 
handling and conditioning equipment 
is at work — Capillary Air Washers and 
Centrilator Power Roof Ventilators. Why 


REQUEST CATALOG 405 cov- 
ering the Clarage Capillary 
Air Washer. Equipped with 
capillary cells. Three arrange- 
ments available. Capacities 
4,400 to 132,000 CFM. 





is Clarage so often selected for buildings 
of all types, all sizes? Largely because of 
this equipment’s reputation for faithful 
performance and operating economy. 
Contact our nearest sales engineering 
office. You too will find it’s characteristic 
of Clarage products to prove out success- 
fully no matter how challenging the 


requirements. 


REQUEST BULLETIN 550 cov- 
ering the Clarage Centrilator 
Power Roof Ventilator. Static 
pressures to 2”; capacities to 
26,400 CFM. (Unit shown here 
without cover.) 


Dependable equipment for making air your servant 


ef ss ie) : eee . . Se . 


Kalamazoo, Michigan 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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with Cleveland 
Speed Variators... 
precision control 
is a simple matter 


Cleveland Speed Variators — mechanical trac- 
tion-type variable drives with stepless speed 
control — provide both increase and decrease 
of output speed on a range up to 9:1 from a 
constant speed power source. 


Infinitely variable speed regulation is pro- 
vided with instant, smooth change by either 
manual, automatic, or remote control. Precise 
adjustments are easily made with accurate ad- 
herence to settings. Some typical examples: 


PNEUMATICALLY 
CONTROLLED 


For the Chemical Industry 


In rubber processing seven- 
teen variators provide neces- 
sary process flexibility when 
changing production from 
one type synthetic rubber to 
another. 

For the Automotive Industry 


Variators give accurate con- 
trol of assembly line speeds 


For the Metal 

Working Industry 

Variators permit fast, accu- 
rate adjustment of machining 
speeds for metals, from mag- 
nesium to 38 Rc steel. 

For the Wire 

Products Industry 

Variators control four reels 
simultaneously — and with- 


to control conveyor output 
rates. 

For the Tobacco Industry 
Variators make delicate ad- Variators easily adjust rate 
justments for electronic beta of material feed to hammer- 
gage controller. mill. 

For the Steel Industry In Material Handling 
Variators provide remote con- Variators control movement 
trol speed change on process- of steel tubes through 176- 
ing line conveyor. roll annealing furnace. 


out slippage. 


MANUALLY 


CONTROLLED In Ore Processing 


The Cleveland Worm & Gear Company 
Speed Variator Division 
3264 East 80th Street, Cleveland 4, Ohio 


A subsidiary of 
Eaton Manufacturing Company 


ELECTRICALLY 


CONTROLLED Sales representatives in all 


major industrial markets. 


Send for your free copy of 
Bulletin K-250. It gives 
the complete Variator con- 
tro/ story. 


CLEVELAND 


HOW IT WORKS 


Power is transmitted from input shaft 
to output shaft through alloy steel driv- 
ing balls which are in pressure contact 
with discs attached to the two shafts. 
Relative speeds of the shafts are ad- 
justed by changing the positioning of 
the axles on which the balls rotate (see 
cutaway view, right). 


: oe’ VARIATOR 
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Quiet Running 


Easy, Economical 
Installation 


Maintenance-Free 
Long Life 


Compact 
Lighter Weight 
Ruggedly Built 


Wide Range of 
Capacities 


‘Buffalo” Type “B” Vaneaxial Fan 


“BUFFALO” AXIALS SIMPLIFY 


MANY DIFFICULT INSTALLATIONS 


The “Buffalo” reputation for consistent high quality is 


“Buffalo” Axial Flow Fans are easily and economically 
installed because of their rugged, lightweight compact- 
ness. In all but the largest sizes, no heavy foundations or 
structural support are needed. “Buffalo” Axials can be 
installed as part of the pipe or stack in hood, vat and 
other roof exhaust systems. 


Many ordinarily difficult installations are greatly simpli- 
fied by mounting “Buffalo” Axials in straight duct runs. 


Duct-size, they save valuable space. 


With “Buffalo” Axials, you are assured a minimum of 
service calls. Superb engineering and husky construction 


contribute to long, trouble-free life. 


backed by over 82 years of air-moving experience. 
“Buffalo” Axials are quiet and highly efficient in many 
space-saving installations. These include paint spray 
booth exhaust, circulation of chilled air for quick- 
freezing, boiler room cooling, for supply and exhaust in 
textile plants, and many other uses. Choose from a wide 
variety of sizes and types to suit the needs of your 
installations. 

Remember, when you specify “Buffalo” Axial Flow 
Fans, you bring your customers the finest possible 
performance. Call your “Buffalo” engineering repre- 


sentative, or write for Bulletin 3533-H. 


BUFFALO FORGE COMPANY 


Buffalo, N. Y. 


Buffalo Pumps Division, Buffalo, N.Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING © AIR CLEANING © AIR TEMPERING © INDUCED DRAFT © EXHAUSTING * FORCED DRAFT © COOLING © HEATING ¢ PRESSURE BLOWING 
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new specialty Wrought Iron offers better 
low temperature properties and better 
impact resistance than many steels 


Mn (Manganese) Wrought Iron is a brand new specialty wrought iron offering excellent impact resistance 
at sub-zero temperatures. To define it: Mn Wrought Iron is a highly deoxidized, low carbon alloy wrought 
iron containing 1% manganese. 

New Mn Wrought Iron is not a substitute for 4-D Wrought Iron. Mn was developed specifically to meet 
critical engineering needs for a tough, yet economical metal in low temperature services where the possibility 
of brittle failure poses design problems. 

Independent impact testing of Charpy V-notch specimens from 4”’ plate shows that Mn Wrought Iron 
has a mean energy absorption of 15 foot-pounds at — 58°F. Mn Wrought Iron combines this boost in impact 
strength with the excellent corrosion resistance and mechanical advantages of 4-D Wrought Iron. Mn can 
be easily welded or flame cut— in field or shop—-without requiring pre-heating or post-heating treatment. 

Mn Wrought Iron costs /ess initially than many of the low alloy steels recommended for low tempera- 
ture service. Available in pipe, plate, and other forms, this new material is well suited for a wide variety 
of low temperature applications, including such services as tanks and process piping in the refrigeration 
and petrochemical industries. 

Inquiries regarding this specialty wrought iron will receive immediate attention. Write: A. M. Byers 
Company, Clark Building, Pittsburgh 22, Pennsylvania. 


Charpy impact values for Charpy V-notch specimens machined from conventionally- 
produced 42” Mn Wrought Iron plate in as-rolled condition. 


(Testing Témperature—°"C) 0 2 100 50 (Testing Temperature—"C) 0 


T T T T T si T 




















ergy Absorbed—Ft. Lbs 








Energy Absorbed—Ft. Lbs 


Er 




















Bee trterrtnt ira a sae ee 
100 50 e) $0 


(Testing Temperature—*F) (Testing Temperature—‘F) 


Mean energy absorption: 15 ft-lbs at —58°F, notch perpendicular Mean energy absorption: 15 ft-lbs at —125°F, notch parallel. 


BYERS WROUGHT IRON 


TUBULAR AND FLAT ROLLED PRODUCTS 
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for you— 
Mr. Engmeer . et 


FOR YOUR HELP IN PROPER 
PUMP SELECTION 


How to Use 
System-Head Curves 


by 


MELVIN s, MANN 


» Des ign Su 
Peerless Pervisor 


Food Ma Pump Division 
los Angeyan*tY & Gh 
Angeles, Ingi, om1°#1 Co 


EERLESC 
FMS 


TPOration 


Reprin ted from 


CHEMICAL ENGINEERING 


4 PAGE BULLETIN ON “HOW TO USE SYSTEM HEAD CURVES" 


Yes, sir, you'll use this Bulletin every 
day. Printed in bold type, 8s” x 11” 
in size, with wide margins and 3-hole 
punched, it will bind right into a 
three-ring binder. In one convenient 
bulletin, you'll have the information 
you need, to avoid some of the pitfalls 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 
2005 NORTHWESTERN AVE., INDIANAPOLIS 8, INDIANA 


(_] Please send me Bulletin “How to Use System Head Curves” 


NAME 


in pump application, by using system 
head curves in conjunction with pump 
performance curves. Data applies to 
industrial, engineered construction, 
commercial and domestic installations. 

The quantity is limited, so act now. 
Mail the coupon below today! 


Factories: Los Angeles 3!, California and 
Indianapolis 8, Indiana 

Offices: New York; Cleveland; Atlanta; Chicago; 
Indianapolis; St. Louis; San Francisco; Phoenix; 
Fresno; Los Angeles; Plainview & 

Lubbock, Texas; Albuquerque 


MC 


FOOD MACHINERY Distributors in Principal Cities 


@ Consult your Telephone Directory 


(C1) Please have a Peerless sales engineer call. 








ADDRESS 


COMPANY_ 
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4 WAYS to get maximum 


Insist that the corrugated bellows be hydraulically formed. The 

reason is simple. Whenever bellows are formed by circumferen- 
tial welding . . . whether by edge, seam or fillet welding . . . they will 
always be subject to premature failure because of stress concentra- 
tions at the welds. 


Demand proof that the manufacturer can produce longitudinal 
welds in the corrugated bellows having the same strength, 
physical properties and thickness as the parent metal without 
grinding. A weld that is hard to find is a ground weld. Variations in 


weld thickness set up points of stress concentration . . . opening the 


way for premature failure 


At Zallea, none of the many factors affecting expansion 
joint reliability are left to guesswork . . . including the 


four vital ones above. 


This is reflected in these facts. Zallea material specifica- 
tions are the most exacting in the industry. Zallea expan- 
sion joints are hydraulically formed. Zallea advanced 
welding techniques insure welds having the same thick- 


reliability in expansion joints 


Be sure the manufacturer maintains a continuous and compre- 

hensive program of endurance testing. This is basic, because of 
the many variables that affect expansion joint life. Accurate deter- 
mination of expansion joint life expectancy can only be determined 
by cycling to destruction. 


Check the ability of the manufacturer to supply a team of 

competent design and application specialists to work with your 
engineers. Check their specific experience in handling critical, com- 
plex applications in your field complete to the record of successes 
or failures behind thera, and details of how this experience will be 
brought to bear on your problem 


ness, strength and physical properties as the parent metal 
Zallea has done more cyclic testing to destruction than 
all government agencies and industrial firms combined 
Zallea has produced more expansion joints than any other 
manufacturer offers more application engineering 


experience. 


For all the facts, write for Catalog 56. Zallea Brothers, 
Taylor and Locust Streets, Wilmington 99, Delaware. 


for maximum reliability 


ZALLEA BROTHERS, Wilmington 99, Delaware « World's largest manufacturer of expansion joints 
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OUR CUSTOMERS Sav ABOUT 
Detroit ROTOGRATE STOKER Performance 


Typical Detroit RotoGrate Stoker installation in a 
Midwestern Public Utility plant. 

2 RotoGrate Stokers are installed under boilers of 
200,000 pounds steam per hour capacity at 875 psig 
—910°F. TT—air for combustion 300°F. 


8215 


30 


JULY 


Our field engineers get around—visit plants in all parts of the country 


and their reports tell us that users say their RotoGrate Stokers— 


DO OPERATE with lower excess air— 
22% is common—less in many cases... 
Reason—the floating, self-adjusting air 
seals—a RotoGrate exclusive. 


DO HANDLE load fluctuations easily 
. .. Sudden load increases picked up with- 
out loss of pressure—the thin fast burning 
fuel bed permits dropping load surges 
just as rapidly. 


DO BURN all grades of bituminous and 
lignite coals, and many kinds of waste and 
refuse fuels . . . Ability to burn the less 
costly fuels availiable in any area is a 
potent factor in economical operation. 


DO MAINTAIN uniform high efficiency 
in everyday operation. RotoGrate doesn't 
need special test conditions to show 
superior results. 


DO SET a high standard of availability 
... A survey of users shows exceptional 
availability records in all kinds of plants. 


Write 


DO OUTPERFORM other fuel burning 
equipment . . . Where it is possible to 
compare with other fuel burning equip- 
ment under similar conditions, operators 
almost without exception express prefer- 
ence for the RotoGrate. 


DO SAVE . Low cost fuels—high 
efficiency —very little parasite power for 
operation—broad load ranges with uni- 
form steam pressure—low maintenance 
—and not least important reduced pro- 
duction losses from outage .. . all 
contribute to savings that pay a handsome 
return on the investment. 


DO YOU feel you can afford not to 
avail yourself of these advantages and 
economies for YOUR boiler plant? Why 
not write for bulletin 40 which describes 
the RotoGrate for boilers up to 400,000 
pounds per hour capacity? Then let us 
recommend the correct stoker for your 
needs, without obligation of course. 


DETROIT STOKER COMPANY 


Main Office and Works, Monroe, Michigan 


District Offices or Representatives in Principal Cities 
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IN THE 
SPOTS THAT 
COUNT! 


Goodyear specifies Homestead Valves for 
non-contamination of GR-S latex rubber 


Through the round ports of Homestead Lubricated Plug 
Valves at Goodyear Tire and Rubber Company’s syn- 
thetic rubber plant in Houston, Texas, flow dilute solu- 
tions of GR-S latex rubber at 80 p.s.i. and 100° F. 

Fluid solutions never lodge and build up in the line 
since Homestead Round Port Valves provide full circular 
opening through plug and body of the valve—same size 
as the pipe they serve. 

Controlled pressurized lubrication plus extremely close 
tolerances between plug and body assure lubrication of 
all sealing surfaces without contamination of line fluids. 


Write for complete details on low first 
cost, low maintenance, Homestead 
Valves in our catalog 39-1. 


(_] Please send me catalog and prices on 
Homestead Lubricated Plug Valves. 


Company 








Address 


HOMESTEAD VALVE MANUFACTURING COMPANY 


P. O. Box 87, Coraopolis, Pennsylvania 
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Yale & Towne gears lift trucks for 
rugged action with nickel alloy steels 


When The Yale & Towne Manufac- 
turing Company designed a compact, 
2,000 and 3,000 pound capacity gaso- 
line powered lift truck line, great 
care was taken to give the lighter 
capacity units the rugged staying 
power of Yale higher-capacity mod- 
els ... particularly the gearing. 


Bear in mind the service condi- 
tions... high speeds, quick reversals, 
sudden impact loads, occasionally un- 
skilled operators. Bear in mind, too, 
the competitive nature of the market 
for the product... the pressure for 
economical design. 


Nickel alloy steels provide needed 
serviceability and economy 


Two general purpose nickel alloy 
steels, readily available from Steel 
Service Centers, gave Yale & Towne 


designers the properties needed for 
serviceability along with economy. 


Through-hardening 4340 Ni-Cr-Mo 
steel provides the great strength 
needed in the main drive shaft (a 
heavy section) to withstand torsional 
impact loads. The table at right 
gives details on this steel. 


Case-hardened 4615 Ni-Mo steel 
gives intermediate shafts, differen- 
tial pinions, spider and side gears 
the right combination of strength 
and wear resistance. 


The designers also used three 
other nickel alloy carburizing steels 
to solve special requirements...4815 
(contains 3.5% Nickel) for parts 
subject to extreme punishment... 
also 4320 and 8620 for less demand- 
ing requirements. 


If you want to find out more about 
these steels just let us know. Inco 
will be glad to show you how to make 
the most of the general versatility 
and special properties of the nickel 
alloy steels. 





Average Properties of 
Type 4340 Steel, 3-inch section, 
oil quenched, tempered at 1000 
175,000 psi 
155,000 psi 
Elongation in 2”..... eeere er 


Tensile strength 
Yield strength. 


Reduction of area. 46% 


Hardness.... Brinell 370 











The INTERNATIONAL NICKEL COMPANY, Inc. 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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‘We must point out that it is engineering which is making most of our 
rapid scientific progress possible. . . .that a moon rocket is a triumph of engi- 
neering; the knowledge gained by the rocket’s instruments is science.’’ So 
said one of the 150 deans of engineering polled recently in a survey conducted 
jointly by the Engineering Manpower Commission of Engineers Joint Council 
and the American Society for Engineering Education. Reason for the nation- 
wide poll: To find the contributory causes for the drop in freshman engineering 
enrollment in the Fall of 1958. 

For the first time in eight years freshman engineering enrollment declined 11 
per cent—from 78,757 in 1957 to 70,029. And, surprisingly, the decline took 
place in the face of ever-increasing opportunities for highly trained technical 
manpower and increased over-all college freshmen enrollment. 

According to the poll of deans, freshman enrollment was affected by a combi- 
nation of the following factors: 

1 Two thirds of all institutions received a smaller number of applications 
from qualified students due primarily to (@) a false appraisal of the long-range 
engineering career opportunities by counselors, students, and parents based on 
reports in the general press on lay-off and reduction of company engineering 
complements during the 1957-1958 recession period; (4) increased concern 
about the rigors of engineering curriculums; and (c) the rush by potential 
engineering students to other scientific programs. 

2 At least one half of all institutions in 1958 accepted for enrollment a lower 
number of freshmen than in 1957 largely because of the lower number of qualified 
applicants. However, for 27 per cent of the institutions the use of higher 
admission standards was a major factor. 

3 The proportion of candidates accepted for enrollment that failed to actually 
enroll in 1958 increased over the previous year in some 4 per cent of all institu- 
tions. Half of the institutions blamed the change in ‘‘no shows’’ on higher 
numbers of multiple applications by students. 

In reading over the deans’ comments one fact stands out: That the recent 
publicity given to space and atomic scientists (many of whom are actually 
engineers) has possibly influenced numerous engineering candidates to study 
physics or pure science instead. 

Another familiar comment also turns up: That industry's eagerness to cut 
back on engineering employment at the first sign of a business recession has 
shaken faith in the desirability of engineering as a career. 

And in the face of our drop in freshman engineering enrollment it should be of 
interest to note that in 1958 about 80,000 diplomas, 1000 kandidats, and 120 
doctorates were awarded in the USSR. (These figures, by the way, appear in 
the May, 1959, issue of the Journal of Engineering Education in a special teport, 
‘““ASEE Engineering Education Exchange Mission to the Soviet Union.” 
This report is recommended reading.) During the next seven-year period the 
USSR plans to increase enrollment in engineering by 90 per cent over the average 
of the past seven years. 

What do our deans of engineering expect for future U. S. freshman engineering 
enrollment? Forty-five per cent expect increases; 20 per cent declines; and 34 
per cent are not able to estimate, or anticipate no change. Which all means 
that the 1959 Fall freshman engineering class may be slightly larger than in 
1958 if at all. Contrasting this U. S. forecast with Russia's plans should give 
us. . . something to think about.—/J. J. Jaklitsch, Jr. 
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ECHNICAL progress, as a decisive factor in 
human society, is of comparatively recent origin and, ex- 
cept for the last decade or two, has been confined almost 
exclusively to the white race of the Western world. 
Previous to this period, hundreds of years in the history 
of Western civilization had passed without showing any 
appreciable advancement in the science of engineering. 

Beginning with the enlightenment of the 18th and 
19th centuries, just previous to and particularly during 
the French Revolution, the foundations of natural 
science suddenly started to develop to a point at which 
technical progress received its first real impulse. Search- 
ing for the roots of events, we discover that much more 
significant than the advancement of science is the fact 
that, as aresult of the French Revolution and the declara- 


Based on the Towne Lecture presented at the Management Luncheon 
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tion of the rights of man, the emphasis was shifted from 
the collectivity to the individual. 


The Individual Emerges 

For the first time for many a century the value of the 
individual was not only recognized but its expressions es- 
timated and encouraged. Freedom of speech and of the 
press, freedom to choose one’s religious creed, the right 
to settle according to one’s own choice and to follow 
one’s desired profession, all have combined to remove 
fetters which might hinder the development of the in- 
dividual human mind. 

Technical progress must be considered as an additional 
means to further this end, because the improvements in 
man’s way of living, obtained as result of the perfection 
of technical devices, removed obstacles standing in the 
way of the expansion of human freedom. With the 
coming of the railroad, man’s radius of action was sud- 
denly greatly increased. Similarly, previous to the in- 
vention of the printing press and the much later de- 
velopment of modern book printing, it was almost im- 
possible for the average man to become acquainted with 
the learning others had acquired. As a result of these in- 
ventions, man’s mental radius vastly expanded, adding 
greatly to his freedom of action. 

Looking back at the beginning of our age of technical 
progress, we are able to discern the three components 
which must combine to make up the general progress of 
our society. These are: ate ay progress of man’s 
personality and mind, and technical progress. 

If one of these three components is lacking, progress of 
society is halted. Though it is mainly the third compo- 
nent, ‘‘technical or scientific progress,’’ which concerns 
us here, we must nevertheless look at the other two, see- 
ing how closely related and in many ways interconnected 
they are. 

When we speak of freedom, we think of political, 
possibly economic, freedom and understand by it the ab- 
sence of obstacles which might interfere with our ac- 
tions. These obstacles can be represented by men or 
by matter. However, in both cases they attack us from 
without, and act against our person. Yet there is an- 
other kind of freedom which has its source within man’s 
personality. Known to us as the problem of free will, it 
has occupied the minds of philosophers from the time of 
Plato and Aristotle to our day 


The Free Will 

This problem of free will is concerned with the ques- 
tion whether man is tied to the confines of the inter- 
dependence of cause and effect determining the course of 
his actions, or whether he ts capable of progressing into a 
mental state in which he is free to decide the path he 
wishes to follow by the exclusive exercise of his reason. 
There he reaches the realm in which real creative action, 
whether it be in science, engineering, or art can be en- 
countered. It is the field where beauty and kindness 
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Can technical progress 
be regarded entirely as a 
blessing to mankind? Or does it 


contain within itself properties 


endangering the foundations of our 


society? In this Towne Lecture of 1958, 


Dr. Boveri calls for action, that 
succeeding generations may have 
the mental and moral disciplines 
to guard freedom, the freedom that 


made technical progress possible. 
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can be enjoyed and where an ethical pattern of be- 
havior may be thought out and carried into action. 

To come nearer to this goal, and to be able to exercise 
full freedom of the will, would constitute real progress of 
man’s personality and mind. This factor, as stated be- 
fore, is closely connected to our first factor, ‘‘freedom.”’ 
It requires an atmosphere of freedom from without in or- 
der to educate oneself to freedom from within, which is 
the equivalent of our second component, ‘the progress of 
man’s personality and mind.”’ 

Technical and scientific progress, our third component, 
has been one of the most important contributors in ex- 
tending the range within which man can exercise free- 
dom. Despite the fact that inequality of opportunity 
still persists in the Western world, the standard of living 
of the entire population has been raised to an extra- 
ordinary degree since feudal times as a result of technical 
progress. 
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Lack of food, of clothing, and of adequate lodging 
has practically disappeared from Western society. 
Medical care is universally accessible, and a fair amount 
of entertainment is ellie to almost everyone. What 
a difference this is to the olden days, when a few feudal 
lords were in possession of all the wealth and the power, 
while the suffering anonymous masses left no trace of 
their existence. We may say that technical progress has 
decisively contributed to free a considerable proportion 
of man’s available energies previously concentrated on 
providing the barest necessities of existence. 

In the United States, the standard of living has attained 
a remarkable level, rivaled by no other country. With 
scientific thoroughness production has been increased. 
Cost prices have been oR wee to bring the end products 
within the buying range of the largest possible section 
of the population. Services can be rendered today which 
people in former times would not have dared to dream 
of. We have even reached the point where new po 
ucts carry in their wake a new demand, which did not 
hitherto exist and which had first to be created in 
order to be satisfied. 


A Creeping Suspicion 

But here or there a spectator of this triumphal march 
of prosperity and technical progress is seized with a 
creeping suspicion that what outwardly appears to be 
of such benefit to man may eventually lead to the de- 
struction of some of his most precious qualities. He 
may feel that the freedom man set out to gain by the con- 
quest of matter becomes more and more an illusion, be- 
cause each further step he takes seems to lead him ir- 
revocably, and contrary to his intentions, into deeper 
servitude to his new masters—technical progress and ma- 
terialistic prosperity. 

Is it not becoming apparent that real progress of 
society cannot be measured merely by the number of au- 
tomobiles, television sets, and washing machines that 
the community has at its disposal, since these con- 
tribute very little to the development of man’s per- 
sonality? Does it not, for instance, seem astonishing 
how completely dependent our present generation has be- 
come on the use of a motorcar? Today, life without an 
automobile would seem almost intolerable, making us 
feel quite helpless. Another example is to be found in 
the way the healthy faculty of natural adaptability of 
some people has been so diminished by technical progress 
that they suffer if the temperature in a room in summer 
reaches the level to which they demand that it must be 
artificially raised in winter. 

Probably the most harmful effect of modern technical 
inventions on man’s mental faculties has, however, been 
caused by the invention of radio and television, by means 
of which information, knowledge, and in general all the 
impressions from the outside world pass through his 
mind in rapid sequence without requiring the slightest 
mental effort on his part. By occupying his ear and eye 
‘35 
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during his leisure hours, no time is left for the exercise 
of creative thought and the development of his own 
imagination. The result is that boredom overtakes 
man when these artificial stimulants loosen their grip. 


A Child Needs Personal Adventure 

A slow degeneration of the most noble qualities of the 
human mind must be the consequence among the grown- 
ups. However, the effect on children who are deprived 
of the excitement of exploration and adventure, which 
consists in discovering the world surrounding them by 
their own mental effort, will be far worse. The freedom 
which technical progress and an easier life ought to have 
provided for them in order to develop more efficiently 
their bodily and particularly mental qualities has been 
turned into the very opposite force 

How, under these circumstances, can creative thought 
and imagination, the highest qualities of the human 
brain, which mature only by effort and exertion, find 
their way to growth and developments? Even the lan- 
guage, this carrier of subtle thoughts, is continually sim- 
plified because it is believed that this might further tech- 
nical efficiency. How, in all this noise and hustle, daily 
increased by new technical devices, shall man find the 
hours of solitude which are so essential to the growth 
of his mental powers? 

At a time when we did not yet know about the fearful 
weapons which were to fall into our laps by the ad- 


vancement of technical science, and when people had no 
need yet to worry what the future might have in store, 
one of the few men endowed with vision and great in- 
sight into human nature gave expression to his appre- 


hensions concerning the future of our civilization. I am 
thinking of Alexis Carrel and of his book, ‘‘Man the 
Unknown."’ Among his numerous profound reflections 
he drew attention to the fact that, while sciences con- 
cerned with inert matter have made immense progress, 
those of the living being remain in a rudimentary state. 

Carrel found by careful study that man has been in- 
capable of organizing the world for himself because he 
does not possess a practical knowledge of his own na- 
ture. His conclusion was that we are on a road leading 
to moral and mental degeneration and that the groups 
and nations in which industrial civilization has at- 
tained its highest development are precisely those which 
are most rapidly weakening. 


Science Creates an Unbalance 

It is, indeed, the fabulous advance of the sciences of in- 
animate matter over those of living things and their 
expressions and reactions which have led to a dangerous 
unbalance in our lives. This lack of balance is caused 
not only by our ever-present desire to create new techni- 
cal devices to make life easier and add luxuries to it. 
Far more so, our intellect will always be attracted by the 
lure of logical reasoning and the beauty of simple mathe- 
matical formulas which are only found in the inanimate 
world. On the other hand, living matter refuses to fol- 
low simple rules or clear mathematical formulas. As the 
imagination and intuition of scientists cannot, and 
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should not, be restricted, there is no limit to where ma- 
terialistic science can lead us. What we should learn, 
however, is that the final purpose of all research should 
never be technical progress but exclusively and always 
the progress of man. 

Technical progress is by no means identical with the 

rogress of man. In our technical age, contrary to all 
Belief and appearance, it is the machines which have 
progressed but not man himself. Since we erroneously 
insist on regarding this perfection of inanimate matter as 
the real aim of society, a stupendous race has set in to in- 
vent ever-new devices while distributing those already in 
existence over still wider areas by mass production. 
Nothing seems to be more desirable, and no efforts are 
being — to achieve this ever-increasing pace of tech- 
nical advance. 

Gradually it has come to pass that technical progress 
is no longer the servant of man. On the contrary, man, 
by devoting his foremost energies to this one purpose, has 
unconsciously become the servant of technical progress. 
This in turn has compelled him to adapt his whole sys- 
tem of education to the necessities of rapid technical de- 
velopment. There is no time left to form man according 
to what is most valuable in human nature, nor to let him 
acquire a part of the learning and the art compiled over 
the centuries which has formed the essence of Western 
culture. Ever-increasing scientific requirements, called 
for by advanced technical progress, make it imperative 
that from a very early age he should be trained as a 
specialist, so as to become capable of functioning as a 
small cog in the soulless machinery of technical progress. 


The New Generation—Walking Computers 

In the same way as we have learned to build electronic 
brains fulfilling more rapidly and accurately some of 
man's mental functions, so we aim at forming some of the 
members of our new generation into machines strangely 
resembling these mechanical devices and capable of sort- 
ing and combining all information which has previously 
been pushed into their brains by years of teaching and 
study. Man, instead of being trained to become as per- 
fect a human being as possible, must be made fit for a job. 
Life thus already resembles existence in an anthill. 

With the advent of the atomic bomb, the dreadful 
methods of destruction have entered the race of techni- 
cal progress. Manhas really become the slave of technical 
progress. A concentrated effort on one side, having 
achieved a faster plane, an intercontinental missile, or an 
earth satellite, immediately calls for an even greater con- 
centrated effort on the other side to accomplish the same 
or even better. A fantastic witch's cauldron is being 
stirred in our technical and scientific world. 

But suddenly, not by his own volition but certainly by 
his own doing, Western man finds himself confronted 
with the same problem as Hamlet’s—to be or not to be: 


Whether ‘tis nobler in the mind to suffer 

The slings and arrows of outrageous fortune, 

Or to take arms against a sea of troubles, 

And by opposing end them. 

Some British philosophers and intellectuals, like Ber- 
trand Russell or Philip Toynbee, seem to have chosen the 
first course of action. They evidently go so far as to be- 
lieve that they must act as tools of divine providence in 
the question as to whether humanity should survive or be 
exterminated. It may be hoped in their interest that, 
when they eventually reach the stage of submission of 
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their country to Russia advocated by them, China, with 
its 600 million inhabitants, having meanwhile become a 
dominating political force, will not set out to wage nu- 
clear war on Russia and all its satellites, then including 
Great Britain. 


“Arms Against a Sea of Troubles’”’ 

In this country and in my own—as well as in western 
Europe in general—the spirit of self-preservation, as well 
as the pride in our form of living, is still sufficiently alive 
for us wholeheartedly to choose Hamlet's second al- 
ternative. But, apart from taking up arms to defend our 
way of life, we must clearly comprehend the various fac- 
tors and conditions which have brought about the 
civilization of the Western world and its consequent 
political strength. 

We must, above all, spare no effort to secure these fac- 
tors and conditions so firmly as to prevent them from 
falling into decay. Furthermore, we must proclaim 
these factors and conditions so that they may carry with 
them sufficient conviction even to attract other nations 
with other political creeds. 

Technical progress has always been an attraction for 
other countries. For our own sake, this coveted tech- 
nical progress should not, however, so completely domi- 
nate man’s worldy aims as to submerge those finer mental 
qualities which ought to find their expression in a deep- 
ening of man’s intellect and sensitiveness, in his longing 
for the arts, and in an ethical pattern of behavior. 

In the days of our fathers and grandfathers the pio- 
neering spirit was still fully alive. Men endowed not 
only with sufficient knowledge but even more so with 
great strength of character, endurance, and daring, and 
above all with boundless imagination, turned this 
country from a land of prairies into the industrial State 
with its high standard of living that we see today. Our 
present generation, overwhelmed by the stupendous tech- 
nical advance and spoiled and softened by the luxuries 
this advance carries in its train, is beginning to forget the 
qualities of toughness and courage which our forefathers 
possessed to be able to create the world we live in today. 
These qualities, which we erroneously claim still to 
possess, have to be regained if we wish to preserve our 
cultural level and our political influence and to resist all 
dictatorial forms of Government. If our present genera- 
tion has not found the strength to restore those qualities 
for their own good, with a supreme effort they can ac- 
complish it for the next. Youth is formed by an edu- 
cational system which, while raising it, is outside 
youth's own influence. 


More Than Technical Progress 

There is no reason why the splendid American youth 
of today should not, with proper training, avoid the mis- 
takes which our present generation is unconsciously mak- 
ing, and escape the shallowness of mind which so easily 
follows in the train of some of the most outstanding 
achievements of technical progress. The only problem 
is to arrive at as clear a conception as possible of what is 
essential for man’s development and how to give it effect. 
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Undoubtedly technical advance, where it is required to 
protect us from prospective aggressors, must continue 
until a sincere effort for disarmament comes into evi- 
dence. Side by side with it must come the development 
of the purely human qualities of man, aimed at creating 
a higher form of individual being. This alone, and not 
technical development, can render our liberal system dis- 
tinctly superior to any collective system of government, 
as practiced over large parts of the world today, whereby 
the individual is degraded into a serviceable tool for the 
purposes of the all-powerful State. 

To improve the Sivcheamene of man's personality, the 
teachings of such profound and far-sighted thinkers as 
Alexis Carrel and several others should not only be read, 
but should be followed as far as possible by action. In 
every industrialized country where free enterprise is still 
upheld, it would be wise for the government to call into 
being a small body of broad-minded and highly educated 
men vested with great executive authority in the field of 
education. These men, having carefully studied past 
sources of Western culture, should then be empowered to 
make such alterations at all levels of our system of school- 
ing as to insure that the general mental development of 
the student is not lost sight of, while at the same time 
any specialized training can be carried on alongside. In 
every university a center should be created to uphold the 
same ideal. 

We must, in addition, realize that ingenuity and 4 
nation, those noble qualities of man’s mind, can be de- 
veloped only by strenuous mental training and exercise, 
sometimes even by hardship; and that intellectual ver- 
satility is exclusively obtained by strict discipline of the 
brain, by endurance, and by deep independent thought 
not only on specialized subjects but on all the great rid- 
dles enveloping our life. However, if man were ex- 
clusively to expand his intellectual possibilities in the 
manner described, he might still resemble only a compli- 
cated but soulless device unless he were also to be taught 
to open his heart to beautiful things and to kindness. 


More Than Materialistic Life 

Finally, man must learn to realize that, surrounding 
our materialistic everyday life, there lies a metaphysical 
sphere which he should try to seek through the arts, 
philosophy, and religion. There he will discover that 
the deeper meaning of life can consist neither in technical 
achievements nor in the furtherance of purely material- 
istic aims 

All this, however, can come within our reach only in 
an atmosphere of freedom. Freedom is not merely a 
constitutional right. It must be learned and recon- 
quered daily in order not to be wasted in the routine of 
everyday life. The question must further be asked, 
‘Freedom, for what?’’ because freedom can justify itself 
only by a just and useful purpose. 

Freedom, combined aot risk and effort and governed 


by moral principles, is the source of great achievement. 
These achievements, grown in the soil of freedom, will 
always grant us superiority Over any Communistic sys- 


tem. It is the task of our present generation to make a 
supreme effort to insure that the generation succeeding us 
is provided with the right knowledge of freedom and a 
training in mental discipline and endurance, all based on 
sound ethical principles. We shall then during our life- 
time not only have served technical progress, but we will 
also have laid a new foundation stone for the progress of 
man. 
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By Wallace A. Moser, Research Engineer, 
Rocketdyne Division, North American Aviation, Inc., 


Canoga Park, Calif. 


Becausi or the weight of the reactor, a 
nuclear rocket engine necessarily has a higher specific 
weight than a chemical rocket engine. On the other 
hand, because propellants of lower molecular weight can 
be used, the available periormance is much higher. 
The specific impulse of a nuclear rocket ranges from 600 
to 1200 sec, depending upon the propellant, chamber 
pressure, and reactor temperature [1].! Without further 
specification, an optimistic value of 900 sec will be 
assigned to the specific impulse of a nuclear-heated engine 
and a value of 400 sec to chemically fueled engines of the 
same stage of advancement. 

If propellant usage is integrated along the flight 
trajectory of a rocket vehicle, the mass ratio thus cal- 
culated can be correlated with a fictitious velocity accord- 
ing to the relation 


V = Igo ln R 


which gives the velocity change of a rocket fired in 
field-free space. This is a measure of the work which 
the vehicle must do. For each fraction of propellant 
used, the nuclear rocket will attain more than twice the 
velocity increment attained by a chemical engine. 
However, the mission velocity increases slightly with 
specific impulse, so that systems of higher impulse appear 
to pay an energy penalty. For example, the trajectory 
computation for an ion rocket, which has very high 
impulses in the range of 8000 to 16,000 sec, indicates that 
the mission velocity for escaping from an earth orbit and 
transferring to a Mars orbit around the Sun is more than 
90,000 fps, while a quick calculation of this quantity, 
based on energy change, gives a value of 45,000 fps for a 
chemical rocket [2]. The theoretical explanation is 
that this penalty results from imparting more gravita- 
tional energy to the propellant before it is exhausted 
through the engine [3]. High-performance systems more 


! Numbers in brackets designate References at end of paper. 

Contributed by the Aviation Division and presented at the Aviation 
Conference, Los Angeles, Calif., March 9-12, 1959, of Taz AMERICAN 
Society or Mecuanicat Enoineers. Condensed from Paper No. 
59—Av-24 
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than compensate for this penalty by reduction of the 
mass ratio, so that the total weight required for taking 
off with a given payload is significantly reduced. The 
difference between the nuclear rocket and the chemical 
rocket probably does not exceed 2000 fps for similar 
missions which do not escape from the earth. 


Reactor Power 
The power which the reactor must generate is given by 
the relation 


P= ; FI go ~ 20 kw per |b of thrust 


An engine developing a sizable amount of thrust must 
develop a large amount of power. The total amount of 
power which must be delivered to the payload is about 
the same, whether generated by nuclear fission or the 
burning of exotic, high-energy AC ego The reactor, 
however, can generate a tremendous amount of power 
total energy) in a compact package. For applications 
such as boosting a small payload vehicle from the Earth's 
surface, a small nuclear rocket does not compare favora- 
bly with the chemical rocket, principally because of the 
higher engine weight required by the amount of fissiona- 
ble material necessary to achieve criticality—from 500 
to 4000 lb [4]. However, as the thrust and power 
requirements increase into the range of practical reactor 
design, then the lower mass ratio required for the 
nuclear-powered mission begins to show definite ad- 
vantages in take-off weight and thrust. 

A hypothetical example will serve to illustrate the 
difference. Consider a one-stage chemical rocket and a 
nuclear rocket which are each to carry a payload M 
through a velocity change of 20,000 fps. For the 
chemical rocket, the indicated mass ratio is 4.73, and for 
the nuclear, 1.42. Let the unfueled chemical rocket 
consist of 70 per cent payload, and 30 per cent tanks, 
engine, and structure. Furthermore, let the unfueled 
nuclear rocket consist of 40 per cent payload and 60 per 
cent engine, structure, and tank, although the tank 
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emphasis on nuclear rockets. As payload increases, the nuclear 
powered mission shows advantages in take-off weight and thrust. 
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weight is smaller in this case. For gross weights 
based on these estimates are then 3.52 M for the nuclear 
and 6.75 M for the chemical. This is not an actual 
design estimate, but serves to indicate the decisive 
advantages of improved performance, even with a 
heavier engine. Some improvement in the weight of the 
chemical system might result from staging the missile. 


Orbits 

The properties of satellite orbits about a planet can 
generally be derived from single-body, two-dimensional, 
classical mechanics [5]. For exact determination of 
satellite lifetimes, an accurate model of the earth's 
gravitational field and atmosphere should be used, but for 
calculating the first-order characteristics of orbits, it is 
sufficiently accurate to consider the earth as a point-mass 
center of attraction of strength goRo (= 24.2 miles? 
per sec?). Then the total energy of a particle in a 
circular orbit is goRo(l — 1/2k), where k is the radius 
of the orbit in terms of Ro. For each radius, there 
corresponds a definite velocity, period, and energy 
requirement. A similar relationship can be worked out 
for elliptic orbits. If the total energy of the particle is 
less than the strength of the gravitational center, it will 
describe either a circular or elliptical periodic orbit 
about the attracting point. If the total energy is greater 
than the strength of the gravity field, the particle will 
be on an open, nonperiodic orbit and escape the Earth 
along a parabolic or hyperbolic pat! 

At an ideal velocity, a particle moving in free space 
will have the escape energy in motion. For example, 
escape energy of 24.2 miles’ per sec? corresponds to a 
velocity of 6.95 miles per sec, or about 37,000 fps. The 
escape, or parabolic, velocity at any altitude is V2 
times the circular velocity at that altitude. A computa- 
tion of the mass ratio along the boost trajectory to the 
orbit can be considered then as an exact calculation of the 
energy losses involved in the flight. The optimum 
trajectory is that path for which the velocity increment 
due to loss is the least. 
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The characteristics of some representative orbits 
should be mentioned. For an orbit of 100 miles altitude, 
the ideal energy velocity is 26,300 fps and the orbital 
velocity is 25,700 fps with a period of about 88 min. 
At 500 miles, the ideal velocity has increased to 27,400 
fps, but the circular velocity has decreased to 24,500 fps. 
The period is slightly over 100 min. As the orbit radius 
increases, the ideal velocity approaches the escape 
velocity and the circular velocity continues to decrease. 
There is one radius whose period corresponds to that of 
the rotation of the Earth. This is the stationary orbit 
at 22,300 miles altitude. A vehicle in this orbit would 
have a velocity of 10,000 fps, but viewed from some 
equatorial point would apparently oscillate about the 
zenith point in a narrow diurnal ellipse along the longi- 
tudinal meridian. If the orbit were equatorial, then the 
vehicle would appear to hang motionless in the sky. 
The ideal velocity of the stationary orbit is 35,500 fps, 
or 92.4 per cent of the escape energy. The high orbits 
are literally on the threshold of space—-that is, the ca- 
pability of reaching an outer orbit is tantamount to the 
capability of accomplishing a space mission 

The ideal velocity is only a theoretical lower bound for 
the mission energy. Since the losses appearing in the 
formula for mass ratio result from both conservative and 
nonconservative forces, different paths or firing modes 
between two paths can require quite different mission 
velocities. In general, a _ thrust-direction program 
which acts against gravity, that is, radially, is less 
efficient in increasing the vehicle energy than a program 
which fires more in an azimuthal direction, although in 
most cases the radial thrust produces the shortest trip 
time between potential energy levels. The problem of 
selecting the optimum firing and thrust-direction pro- 
gram has been studied extensively by machine computa- 
tion and the calculus of variations. For the case of the 
airless, nonrotating Earth, Fried [6] and Perkins [7] 
have independently shown that an optimum trajectory 
results from the tangent of the thrust angle with the 
local horizontal decreasing linearly in time; that is, the 
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direction of thrust decreases from nearly straight up at 
take-off to horizontal at orbit injection according to 
a linear decrease of a tangent. In actual practice, the 
effects of the atmosphere and the rotation of the Earth 
cannot be neglected, but a solution can still be obtained 
by machine computation. 

For reaching the higher orbits, use should be made of 
the Hohmann ellipse. The injection point will be the 
perigee of the ellipse, and the apogee will lie at a higher 
altitude on the opposite side of the Earth. By firing 
again at apogee, the velocity of the vehicle can be in- 
creased to the correct value so that it remains in a circular 
orbit at the higher altitude. It was proved by Hoh- 
mann that impulsive firing at the apogee and perigee of 
the ellipse results in a minimum expenditure of energy 
for transfer between circular orbit levels. It may be 
desirable, however, for a vehicle to reach high-altitude 
injection within the horizon of the launching site rather 
than on the opposite side of the earth, for reasons of 
control or guidance. In this case, the firing program 
would be similar to that for a low-altitude orbit except 
that long coasting periods of climb would be necessary. 
The mass-ratio expenditure would be at least nearly 
double that of the optimum Hohmann launch program 
[8] 


Mass Ratio 


Some characteristics of the launch using the stationary 
orbit as an example will be examined. Using the 


formula for mass ratio, 
] — t 
( I 


where f is the burning time for the engine, J is the 
specific impulse, and f is the thrust-to-weight ratio at 
take-off (these parameters are taken as average and fixed 
for the trip), and remembering the relation between 
mission velocity and mass ratio, then a vehicle with an 
f = 1.4 and I = 900 sec reaches a mission velocity of 


Furthermore, 


40,000 fps in 480 sec of engine burning. 
must decrease 


the maximum radial (upward) velocity 
with altitude or the rocket will exceed escape velocity 
at that altitude. A simple numerical integration of the 
motion of a falling particle will show that it takes 
15,000 sec for a particle to fall straight down from the 
stationary orbit under the influence of gravity. Kepler's 
law for the period of revolution of planetary bodies 
gives around 40,000 sec for Hohmann transfer ellipses to 
the stationary orbit. Thus the trip time to reach this 
orbit must lie between 15,000 and 20,000 sec, unless a 
vehicle is used which exceeds the free-fall velocity along 
the climb and uses thrust to cancel the excess rise at the 
desired orbital altitude. The difference between 480 
sec and 15,000 sec is an indication of the magnitude of the 
coast period, or period of greatly reduced thrust, which 
must be used to guide the vehicle correctly through the 
high-altitude boost. 
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A nuclear vehicle would not have a prohibitive mass 
ratio for missions of around escape energy. For 900- 
sec impulse, a mass ratio of 5 corresponds to 46,500 fps. 
If partial staging, that is, dropping of empty tank struc- 
ture, could be employed, the corresponding mission 
velocity can be extended. Since chemical rockets for 
mission velocities of this magnitude must employ sev- 
eral stages, the nuclear rocket is competing with several 
stages of chemical rockets. The trajectory for the 
nuclear is slightly different from that for the chemical. 
One reason is the control problem at thrust cut-off [9]. 
Another is the possible desire to have the nuclear rocket 
climb through the atmosphere in the shortest length of 
time. Both factors increase mission velocity slightly, 
but the capability of the engine derived from the higher 
impulse more than offsets these. 


Single and Multiple Stages 

For missions much beyond escape, the nuclear vehicle 
will probably have to be staged, limiting the range of 
mission velocity in which the single-stage nuclear rocket 
can excel. This range corresponds to boosting large 
payloads into orbit or the initial stage of a space mission. 
Both tasks can be performed by a chemical system, but 
much higher thrust per pound of payload will be re- 
quired. For the space mission, a single-stage nuclear 
rocket may be used to accelerate the payload directly 
into the ballistic interplanetary-transfer orbit. There 
will be a small guidance error resulting from the fact 
that the ballistic-transfer injection occurs too close to 
the Earth [2,10] Furthermore, the single-stage nuclear 
vehicle may have enough propellant available after 
injection to retrofire and re-enter the atmosphere as a 
glide or parachuted vehicle coasting to some preselected 
landing region. Thus the valuable power plant would 
be recoverable for processing and re-use. 

While the use of any nuclear reactor creates a possible 
radiation hazard, there exists a radiation hazard in 
space itself. Protection from both may not be much 
more of a problem than protection from either one 


(1, 11] 
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Electrochemical phenomena offer the only tech- 


nically feasible means of storage of solar en- 
ergy for small stationary solar power plants. 


A large reduction in the cost of such devices 


is required for economic use. 


LECTRICAL 


STORAGE OF 


By H. L. Foote, Jr., R. C. Shair, and D. H. Smith, 


Bell Telephone Laboratories, Inc., New York, N.Y. 


Tes current technical feasibility of methods 
of storage and their economic aspects have been ex- 
amined by the authors in order to uncover and develop 
some of the problems of storage that must be solved be- 
fore a practical electrical power output can be obtained 
from solar energy. 

The use of secondary batteries for storage of electri- 
cal energy appears to be taken for granted, in other 
studies of this subject, and Daniels has stated that large 
reductions in battery cost are necessary,' before economi- 
cal operations can be realized. While apparently stor- 
age batteries are the only available means for storage, 
it is desirable to compare them with other possible meth- 
ods of storage and to confirm this assumption if possible. 


Energy Storage in General 

The necessary characteristics of an electrical storage 
system for solar energy are determined both by the na- 
ture of the solar-energy source and the demands of the 
load. A practical storage system must: (a) receive 
energy at high rates; (4) deliver energy at high rates; 
Cc) receive and discharge energy with high efficiency; 
‘d) have a low self-discharge characteristic; (¢) serve 
as an impedance-matching device between solar con- 
verter and load; (f) be capable of a large number of 
charge-discharge cycles; and (g) be cheap to manufacture 
and have a long useful life. For low power devices some 
of these considerations may be relatively unimportant, 
burt for higher power ones—from approximately 50 watts 
and up—they become significant. 

Energy-storage data for representative examples of 


' Farrington Daniels, ‘‘Utilization of Solar Energy,’ in ‘‘New 
United Nations, New Sources of Energy and Economic Development,”’ 
New York, N. Y., 1957, p. 40. 

Based on a paper contributed by the Solar Energy Application Com- 
mittee and presented at the Annual Meeting, New York, N. Y., Novem- 
ber 30-December 5, 1958, of THe American Society oF MECHANICAL 
ENGINEERS. 
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the available storage methods have been compiled, Fig. 1. 
Storage capacities for each phenomenon and system vary 
over a wide range of values. This presentation does not 
include the over-all conversion efficiency. When the 
cyclic efficiency is included and when systems with 
limited storage capacity are omitted, only chemical sys- 
tems are left, Fig. 2, and of these the electrochemical ones 
are the most attractive. 


Electrochemical Energy Storage Cost 

It is desirable to determine the economic merit of elec- 
trochemical storage systems in combination with a so- 
lar energy source relative to alternative sources of electri- 
cal energy. This has been done by comparing the cost 
of electrical energy supplied by solar plants with that of 
power-line plants aa primary-battery power plants— 
the normal energy sources for telephone usage. These 
cost estimates are over-all costs pom poe ts the rectifier 
or primary battery, housing, emergency reserve, power 
transmission lines, power maintenance, and the cost of 
financing. This estimate, Fig. 3, shows that costs at 
low power levels vary widely, from about $13 per kwhr 
at one watt to about 45 cents per kwhr at one kw. Curve 
G represents costs equal to one half of those of the pri- 
mary-battery and power-line plants (i.e., '/2 of lower 
curve A and of curveC). Costs specified by curve G rep- 
resent an upper limit of cost for an electrical storage 
system, as discussed below. 


Reduction in Storage Costs 


For purposes of analysis, it is arbitrarily assumed that 
the solar-energy converter and the electrical storage con- 
tribute equally to solar-plant cost. Although this as- 
sumption may appear to ignore the considerable problems 
that would be encountered in solar-converter develop- 
ment, it is approximately right and its use permits a 
comparison to be made between the present cost of stor- 
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Fig. 2 Electrical- 
Storage Capacity per 
unit volume of 
practical systems— 
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capacities for the 
systems of Fig. 1 
after including cyclic 
efficiency. Most of 
the possibilities 
shown in Fig. 1 have 
been eliminated 
because of their 
technically unde- 
veloped status at 
this time 


WOIAIHD 


PRimaRY BATTERY 


SECONDARY BATTERY 





Fig. 40 

An estimate of lead-acid-battery cost reduction 
required in order to make solar power plants 
competitive with alternative power sources. The 
hatched bars show range of comparison for a 
power-line plant with no reserve, supplying an 
a-c load (top of bars) and a d-c load (bottom 

of bars), with a 96-hr reserve-storage solar plant. 
The comparison shown by the solid bars is 

that of a 24-hr and a 96-hr reserve a-c plant 
supplying a d-c load with a 300-hr reserve 

solar plant. These estimates are based upon 
the data of Fig. 3 and are for the most 
unfavorable case—the short transmission line. 
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<4 Fig.3 Cost of electrical energy 
obtained from power-line and 
primary-battery power plants—the 
normal energy sources for telephone 
usage. Curve A shows energy costs 
for two primary-battery plants. Curves 
B, C, and D show costs for power-line 
plants with power-transmission 

lines shorter than 500 ft, having 
respectively 7, 4, and 1-day 
emergency-storage capacity. Point E 
is the cost for the 1-watt solar plant 
actually constructed. Point F is a more 
recent cost estimate for this plant 
based on the use of lower-cost 

silicon diodes. Curve G assumes a 
reduction of costs to one half those 
of the primary-battery and power-line 
plants (curves A and C). 
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age systems and an estimated maximum cost, shown as 
curve Gin Fig. 3, which must not be exceeded if economi- 
cal operation is to be obtained. The results of the 
analysis are in the form of storage-system cost-reduction 
factors, shown in Fig. 4, for plants which would provide 
firm power to telephone company standards, in the 
power range from 1 watt tol kw. A two to fourfold 
reduction in storage cost is required for economic opera- 
tion (solid bars in Fig. 4). An analysis of the realiza- 
bility of these cost-reduction factors with respect to the 
items that contribute to the cost of a storage system is 
shown in Fig. 5 for a storage system using lead-acid bat- 
terics. At low powers the indicated improvement might 
be obtained by improving the operating characteristics 
of batteries, to reduce auxiliary expense. At high powers 
the cost of the battery itself must be reduced. 


Choice of Battery 

Secondary batteries are immediately suitable tech- 
nically, but require considerable reduction in cost to 
make them suitable economically. Assuming that the 
required reductions can be made, we find basic differences 
in the pertinent characteristics, as listed in Table 1. 

The most common storage battery used today is the 
lead-sulfuric-acid battery.2» The advantages of this bat- 


* R. C. Shair, “‘Lead-Acid Storage Batteries in Telephone Service,"’ 
AIEE Conference Paper No. 58-404, February, 1958. 
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tery are its low cost, the utilization of readily available 
raw materials in its construction, and generally favorable 
operating characteristics. The principal shortcoming of 
the lead-acid battery is its poor low-temperature charg- 
ing characteristic. 

The nickel-iron battery is less desirable than other bat- 
teries because of its low efficiency. Its use would require 
that a solar collector of greater capacity be provided thus 
increasing Costs. 

The nickel-cadmium system is available with either 
the pocket-type or the more compact sintered-type plates. 
These batteries can be charged and discharged at very 
high rates and have a low self-discharge rate. 

The recent development of the sealed nickel-cadmium 


TABLE 1 TECHNICAL DATA ON ELECTROCHEMICAL 


STORAGE SYSTEMS 
Efficiency, 


per centa 
Watt- 
hr 


Watt- 

hr per 
cu in. 
0.8 10 90 81 
0.7 12 75-80 60-64 


nue & 
m - 

System i" ad 4 

Lead-acid 

Nickel-iron 

Vented pocket-type 
cadmium 4 

Vented sintered-type nickel- 

cadmium 2 14 80 70 

Sealed nickel-cadmium 8 14 80 72 


nickel- 
8 80 68 


@ Based on 5 to 8-hr charge rate and 30 to 50-hr discharge rate. 
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4 Fig. 5 Breakdown of total storage costs into 
significant categories for a solar power plant 
with 300-hr reserve capacity. The breakdown is 
shown for the same power range and conditions 
applicable to Figs. 3 and 4 and for the lead-acid 
battery. Dashed line A has the same significance 
as the dashed line in Fig. 4, that is, the 

fraction of battery cost represented by the raw 
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Fig. 6 > 

Variation of battery voltage during 
cycling—this figure shows that wide 
fluctuations of voltage can be 
expected in a solar power plant that 
uses presently available secondary 
batteries. The output voltage of a 
solar power plant will vary depending 
upon the state of charge of the 
battery, and from night to day, and as 
the sun may be occluded during the 
day. This relatively unfavorable 


materials required for its construction. 

Curve B is a replot of the improvement-factor 
data for the firm-power case (solid bars of Fig. 4). 
It shows the percentage cost to which the 
storage cost must be reduced for a solar 

plant to be competitive with a power-line 

plant. This chart shows that the indicated 
improvement might be obtained at low powers 
by improving the operating characteristics 

of the battery so as to eliminate or reduce 
auxiliary expense. At high powers the cost of 
the battery itself must be reduced. 
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characteristic of electro chemical 
storage systems requires either that 
the load be tolerant of voltage change 
or that an output voltage regulator 
be provided. 
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battery presents a very attractive means of storing and 
regulating the electrical output of a solar-energy trans- 


ducer. Unfortunately, the present cost of these sealed 
batteries is about four to eight times that of lead-acid bat- 
teries, but some economies are realized in mainte- 
nance and in the electrical circuitry used for regulating 
load voltage, because of the inherent voltage-limiting 
capability of this system. This capability, illustrated in 
Fig. 6, shows the percentage change in voltage experi- 
enced with a sealed nickel-cadmium battery over its 
charge and discharge cycles. This favorable voltage 
characteristic is compared with that of the other battery 
systems considered. 


A 1-Watt Storage System 

Field experience with .an experimental 1l-watt solar 
power plant which utilized silicon solar diodes and the 
sealed nickel-cadmium battery has been summarized 
elsewhere.* Analysis of this experiment leads to the 
conclusion that an electrical storage system can be de- 
signed to provide, in conjunction with suitable silicon 
photodiodes, trouble-free operation of rural-carrier tele- 
phone equipment with no other energy source than the 
sun. This demonstration of technical feasibility at the 
1-watt level was, however, coupled with the finding that 


3D. H. Smith, ‘‘A One-Wartt Solar Power Plant,’ AIEE Conference 
Paper No. 58-186, February, 1958. 
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the over-all power plant was not economically competi- 
tive with either a power-line-rectifier lead-acid system, 
or with an air-depolarized primary-battery system, both 
of which are now provided as standard power plants for 
the rural-carrier telephone equipment. * 


Conclusions 

1 Electrochemical storage is at present the most at- 
tractive technical method for storing energy electrically, 
and battery systems currently available such as the lead- 
acid or nickel-alkaline types are technically feasible for 
solar-energy storage. 

2 Noelectrical storage system is presently economical 
for the storage of solar energy. Estimates indicate that 
a two to tenfold reduction in cost of storage-battery sys- 
tems is necessary to achieve economic solar-energy usage. 

3 It is the opinion of the authors that the present 
methods of constructing electrochemical storage devices 
will not permit the necessary reduction of cost. It will 
be necessary to explore new ideas and new methods of 
constructing storage batteries, to investigate other elec- 
trochemical systems such as the primary-battery ones, 
and to accelerate development of storage systems based 
upon use of the fuel cell. 


4 Boyd, Smith, Eberhart, Hallenbeck, Perkins, and Howard, ‘‘The 
Type Pl Carrier System,’’ Communications and Electronics, May, 1956, 
pp. 188-213. 
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The shock ahead 
of a space vehicle. 
Studies have been made on 
dissociation and the 
possibility of reducing 
heat transfer by non- 
catalytic surfaces 
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By E. R. G. Eckert,' Mem. ASME, 
J. P. Hartnett, Mem. ASME, and T. F. Irvine, Jr.' 


For missiles, and for revolutionary power 
plants and processes, the control of heat is 
critical. In the world of heat transfer, 
the lead time between science and 
engineering has all but disappeared. 


This report first appeared in the March, 1959, issue of Industrial and 
Engineering Chemistry, a publication of the American Chemical Society. 
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tion of this survey. Special tole are also due to Mrs. J. Siewert and 
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gies number of popes in the field of heat 


transfer, which in 1957 exceeded one thousand, is still 
on the increase. Translations of papers from Soviet 
technical periodicals are now available to a considerable 
degree (abstracts and translations may be obtained 
through the U.S. Department of Commerce). The 
large number of publications makes it necessary to re- 
strict this presentation strictly to papers dealing with 
heat transfer and to leave out those which cover physical 
processes, even when they are intimately connected with 
energy transfer, like boundary-layer flow and thermal 
properties. 

Books on heat transfer which have been published 
during the past year are contained in Table 1. 


Conduction 


A number of papers investigated the influence of 
standard assumptions made in the analysis of classical 
conduction problems. A study [10A]* of prismatic fins, 
with side heat losses proportional to the * 4 power of 
the temperature rather than the first power, gives an 
insight into the situation when a single fin is losing 
heat by free rather than forced convection. Another 
paper {17A] investigates the efficiency of fins when the 
heat-transfer coefficient is significantly greater at the 
tip than the root. 

An experimental paper [16A] reports heat-transfer 
measurements on various extended surfaces and illus- 
trates the use of this information in design. Another 
investigation [12A] has collected the extensive and scat- 
tered information on finned surfaces and arranged it in 
a convenient manner. Special attention is paid to the 
optimum dimensions of fins. 

Two papers [33A, 7A] are devoted to the problem of 
one-dimensional transient heat conduction, where the 
physical properties are variable. Significant errors may 
arise if this property variation is neglected. Two other 
studies [32A, 5A] report on the calculation of the thermal 
conductivity of a medium having dispersed particles of a 
substance with a different thermal conductivity. 

Regarding phase changes and moving boundaries: 
An extension of Schmidt's graphical method to freezing 
problems is discussed in [13A], and numerical solutions 
are investigated in [6A]. In applications such as 
aerodynamic heating upon entering a planet’s atmos- 
phere, information 1s desired on the effects of using a 
high-velocity boundary layer as the boundary condition 
to the change-of-phase conduction problem. Two 
papers [28A, 23A] deal with this situation and study, in 
particular the region of the stagnation point, where 
aerodynamic heating effects are most severe. 

One-dimensional transient-heat-conduction solutions 
are useful for estimating heat loads likely to be met in 
practice. A number of investigations [18A, 9A, 8A, 27A] 
are concerned with the infinite-wall problem, where one 
side of the wall is insulated and the other side is sub- 
jected to a variety of conditions. Of even greater prac- 
tical interest is when two or more infinite slabs are 
placed in contact forming a composite wall. Six papers 


‘Mechanical Engineering Department, University of Minnesota, 
Minneapolis, Minn. 
* Numbers in brackets designate References at end of paper. 
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(2A, 30A, 24A, 14A, 31A, 3A] study this situation and 
present both integrated and numerical solutions. An 
additional investigation [25A] is concerned with the 
two-layer wall having a thermal contact resistance 
between the layers. 

A new set of charts showing rates of temperature 
change in plates, cylinders, and spheres is reported [19A]. 
Chart samples are shown and discussed. A method is 
discussed [11A] for obtaining general unsteady-state 
solutions of various shaped solids in terms of the tran- 
sient solution in a semi-infinite slab. 

Regarding a heat pulse applied to a restricted region 
on a surface: One study [22A] investigates this problem 
when the heat pulse is applied to a small circular area on 
an infinite two-dimensional region. The solution satis- 
fies general boundary conditions, including surface 
temperature distributions which are periodic with re- 


spect to time. Another paper [29A] treats a similar 
problem, both in an infinitely thin sheet and in a semi- 
infinite solid. 

Three cases of unsteady heat flow in infinitely long 
cylinders have been reported. In one [15A], the boundary 
temperatures are changing periodically with time; in 
another [4A], the boundary temperatures are an arbi- 
trary function of time; and in |21A], the cylinder is 
exchanging heat with a coaxial thin-walled tube. 

Three papers dealt with steady-state problems: The 
use of conformal mapping [1A] to find the temperature 
distributions in a solid containing a number of rec- 
tangular channels; solutions for redial and longitudinal 
temperatures in electrically heated finite cylinders [20A]; 
an electric-analog determination of shape factors over a 
large range of parameters |26A] for circles in squares 
oa rectangles, and concentric squares and rectangles. 


Channel Flow 


The theory of laminar flow in tubes has been ex- 
panded. An extension of the Graetz problem to situa- 
tions encompassing variable heat sources in both the 
radial and longitudinal direction has been reported 
[33B]. A similar solution, where the fluid enters the 
tube with an arbitrary temperature profile and is under 
the influence of frictional heat generation, is described in 
(35B]. The latter analysis is general enough to cover 
both Newtonian and non-Newtonian fluids. 

Laminar forced convection in circular tubes with pre- 
scribed wall heat flux has been studied [28B]. A gen- 
eral solution of this type of flow [30B] covers the con- 
ditions of axial heat conduction, viscous dissipation, 
and prescribed heat-generation distribution. Another 
study [16B] reports on the influence of axial conduction 
in laminar circular-tube heat transfer, and on the pre- 
diction of thermal entry lengths. Three problems are 
discussed in [29B]: heat transfer by laminar flow, both 
in circular tubes and concentric annuli, and the decay of 
swirl in a cylindrical channel. 

Laminar flow in ducts having noncircular cross sections 
is solved [2B] for flow in an annulus with porous walls; 
another study {19B] considers the problem of laminar 
forced convection between parallel plates where the 
internal heat generation decreases parabolically with 
distance from the wall. Calculations on laminar fully 
developed heat transfer in a duct having the shape of a 
circular sector are discussed [8B]. A comprehensive 
evaluation and summary of over 900 measurements of 
heat transfer to water in turbulent flow in internally 
heated annuli have been presented (34B]. 

Non-Newtonian flow in channels: Analyses for 
fluids having both Bingham and power-law-type char- 
acteristics in annuli are reported [11B], and heat transfer 
with frictional dissipation has been studied for such 
fluids in tubes (24B]. A related paper [37B] investi- 
gates convection in round tubes with arbitrary velocity 
distributions. 

Flow and heat-transfer characteristics in channels 
under transient conditions: One investigation, with 
applications to reactor design [20B], considers a channel 
having a wall heat source whose strength varies with 
both time and location as the fluid undergoes a step 
change in flow rate. Another study [4B] presents sta- 
bility criteria for forced water circulation through heated 
passages when the heat input varies with time. 
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The justification of applying turbulent steady-state 
convective heat-transfer relations to unsteady-state 
situations has been investigated [26B]. Conditions 
under which such an approach may be used are outlined. 
Unsteady laminar flow between parallel plates is dis- 
cussed [6B]. 

Heat transfer to and from fully developed turbulent 
flow in tubes, and between parallel plates, has been 
investigated [14B]. A new relation for the eddy dif- 
fusivity of heat is proposed. A program which studied 
turbulent heat transfer in tubes under conditions of sig- 
nificant physical-property variations is reported [21B]. 

An equivalent Poiseuille law is described for the ve- 
locity profile for fully developed turbulent flow in a 
tube [12B]. A companion paper [23B] presents cor- 
relations for the local velocity in tubes, annuli, and 
parallel plates. A pair of papers [31B, 22B] report re- 
spectively on measurements of the eddy-diffusivity ratio, 
and of eddy viscosities and mixing lengths. 

A method for estimating laminar entrance-pressure 
losses in ducts, with noncircular cross sections, is out- 
lined in [7B], and a second study [36B] recommends pro- 
cedures for predicting fully developed pressure losses in 
noncircular ducts for both laminar and turbulent flow. 
An experimental investigation [17B] reports on pressure- 
drop measurements for parallel flow through rod bun- 
dles. The data are in substantial agreement with the 
calculation procedure in [5B] which may also predict 

ressure drop and heat transfer in fully developed tur- 
okey flow in noncircular ducts. 


An experimental program to study both friction and 
heat transfer in rough tubes [13B] directs attention 
toward determining the effect of Prandtl-number varia- 


tions on the heat transfer. Another investigation 
[10B] discusses an analytical method for predicting 
pressure drop in rough tubes of noncircular cross section. 
An analysis of turbulent heat transfer in the thermal- 
entrance region of a tube with uniform wall heat flux is 
reported in [32B]: Predictions of thermal entrancr 
length are given for fluids with Prandtl numbers varyine 
from 0.7 to 100, in a Reynolds-number range betweeg 
50,000 and 500,000. An experimental study on the samn 
subject [38B] reports turbulent entrance heat-transfee 
measurements for air flowing in a tube, with temperatures 
as high as 2000 F when the walls were maintained at 
100 F. 
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For laminar and turbulent flow in a circular tube where 
a single phase (gas) reaction is taking place [25B], it is 
found that conventional heat-transfer relations may be 
used if suitable effective physical properties are defined 
and utilized. A north investigation [3B] studied 
turbulent heat transfer in a tube with a dissociating gas. 

Friction and heat transfer in swirling flow in a tube: 


An experimental program was reported [15B] where the 
turbulent heat transfer increased by as much as a factor 
of 4 when the swirl velocity was of the same order of 
magnitude as the axial velocity. Heat transfer in swirl- 
ing laminar pipe flow is analyzed [27B] and a calculation 
method is recommended [9B] for a similar type of turbu- 
lent flow. 

Heat transfer in a tube under laminar transitional and 
turbulent conditions, when the flow is pulsating, is dis- 
cussed [18B]; also an analytic solution for the heat 
transfer from radiating media moving in a cylindrical 
channel [1B]. 


Boundary Layer Flow 


Boundary-Layer Solutions. New or more exact solutions 
have been worked out for various laminar boundary- 
layer flows. Heat transfer and recovery temperature in 
a liquid with a very small Prandtl number were cal- 
culated on the assumption that the thermal boundary 
layer is by an order of magnitude larger than the 
velocity boundary layer [30C]. Additional calculations 
on the temperature recovery factor r verified the equation 
by Morgan [52C]: 


r= VW Pr(0.9242 + 0.1947 Pr) 


Prandtl-number effects were also studied in unsteady 
forced convection, and the limits to which heat transfer 
can be calculated by its quasi-steady value were es- 
tablished [49C, 51C] for conditions where the flight 
velocity and surface temperature vary with time. The 
effect of an externally generated vorticity on laminar 
heat transfer near a stagnation point was analyzed (27C]; 
in an example, an increase by 13 per cent as compared to 
the normal boundary-layer situation was found. Such 
a vorticity exists, for instance, behind a detached shock 
in supersonic flow. 

Vibration was found to affect heat transfer from a 
wire to an air flow parallel to its axis [IC]. A calcula- 
tion of heat transfer and temperature recovery along a 
windward stream line on a cone at an angle of attack in 
supersonic flow (34C] shows that the recovery factor is 
approximately equal to the square root of the Prandtl 
number, and that the heat-transfer coefficient increases 
with increased angle of attack. Stewartson's trans- 
formation of the compressible boundary layer was ex- 
tended to turbulent flow [26C]. Velocity and tempera- 
ture profiles in a constant-property laminar boundary 
layer with a power-function free-stream velocity and 
wall-temperature distribution are reported {22C]. 

Boundary-layer solutions, including heat transfer, for 
flow with arbitrary velocity and wall-temperature dis- 
tributions: The classical paper by Frdéssling has been 
translated [17C]; an asymptotic series solution, valid 
for large distances from the leading edge, has been 
developed [6C]; Gértler’s series method [18C] has been 
extended to heat-transfer calculations [50C]. Finite- 
difference procedures have been applied to compressible- 
boundary-layer calculations [2C, 20C, 45C]. The simi- 
larity, which exists in a highly cooled boundary layer 
and which was pointed out by Lees, has been utilized 
(33C]. 

Integral methods for boundary-layer calculations 
have been extended to hypersonic heat transfer [24C], 
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to heat transfer with arbitrary pressure gradients [35C, 
37C], to turbulent flow [57C], and to varying wall tem- 
peratures [48C]. The procedures were reduced to quad- 
ratures [47C, 12C, 23C]. The well-known heat-transfer 
formula by Lighthill has been rederived in a simple way 
(25C]. The effect of property evaluations on heat 
transfer was investigated for laminar [{3C] and for 
turbulent flows [13C]. 

Dissociation and Chemical Reactions. In the re-entry 
of fast vehicles like satellites or missiles, the boundary 
layers develop within a region of air at extremely high 
temperature: Consequently, dissociation and even ioni- 
zation will occur. Regarding the influence of dis- 
sociation on heat transfer to the surfaces of these vehicles 
near their stagnation point, most calculations assume a 
Lewis number approximately equal to 1. Frozen state 
or thermal equilibrium within the boundary layer, and 
catalytic or noncatalytic surfaces, have been considered 
{16C] and compared with experiments [38C]. The 
calculations have been extended to turbulent boundary 
layers [21C, 32C, 39C] and to finite recombination rates 
{19C]. The stability of the flow near a stagnation 
point, and the influence of a mass transfer from the sur- 
face into the boundary layer on heat transfer, have been 
investigated [56C]. 

The surfaces of vehicles in the re-entry process may be 
heated to such a degree that the material evaporates or 
sublimes. The gases created in this way undergo chemi- 
cal reactions in the boundary layer, or surface combus- 
tion may occur. Calculations based on simplifying 
assumptions indicate that heat transfer is not expected to 
change very much by the influence of such reactions 
{14C]. More detailed calculations have been made 
[7C, 9C, 43C, 44C] and have essentially verified this 
conclusion. 

Combustion in a boundary layer is a process similar to 
heat transfer from a boundary layer containing heat 
sources. It was shown that this situation can be re- 
duced to heat transfer without sources by defining the 
heat-transfer coefficient as the heat flux per unit differ- 
ence between actual and adiabatic wall temperature 
[5S8C]. The surfaces of re-entering objects may also 
melt under the influence of the absorbed heat. In this 
way a liquid film exists between the solid surface and the 
gas boundary layer [36C, 54C]. 

Magnetohydrodynamics. At extremely high flight ve- 
locities, the air will even be ionized and will then be 
subject to magnetic and electric forces. Such conditions 
are also found in the plasma utilized in the attempts to 
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obtain controlled fusion as a source of nuclear power. 
As a consequence, heat transfer in this area, called mag- 
netohydrodynamics, has been studied extensively [29C, 
46C]. Flat-plate flows [40C] as well as stagnation- 
point flow [41C, 31C] and Couette flow [SC] have been 
considered. It appears generally that a reasonable 
magnetic field can reduce friction considerably and heat 
transfer to a lesser degree. 

Heat transfer in slip flow: The heat flow to a surface 
has to consider a term which describes the work done by 
sel at the surface as well as the heat flow by conduction 

28C]. 


Experimental Investigations. Experiments have been 
carried out for laminar and turbulent boundary layers 
with or without blunt leading edge [4C, 8C, 11C] for 
hemisphere-cylinder combinations at Mach numbers up 
to 6.8 [10C], for flat-faced cylinders [53C], for turbulent 
boundary layers in supersonic flow to Mach numbers 
equal § [55C], and for low-velocity flow with varying 
wall temperature {[15C]. Experiments in a shock tube 
on the stagnation point of spheres have been performed 
at temperatures up to 7900 F [42C]. Generally, the 
measured heat-transfer coefficients compare well with 
calculations. 


Flow With Separated Regions 


Engineering practice is sometimes concerned about 
heat transfer to bodies with irregular shapes. A recent 
paper attempts to find relations See heat and mass trans- 
fer which can be used as a first approximation for shapes 
for which no experiments are available [11D]. 

Heat transfer in the separated region of blunt objects 
exposed to supersonic flow is of interest for the develop- 
ment of missiles and satellites. The results of ex- 
periments are contradictory in this area. Some meas- 
urements found low heat-transfer coefficients equal to 
12 per cent of the value at stagnation point [2D]. Other 
measurements determined coefficients at the center of 
the downstream surface of a hemisphere-cylinder com- 
bination at Mach numbers up to 5, which were as large 
as the values upstream of the flow separation point 
[12D]. The recovery factor on a sphere was found to 
be approximately as high in the separated region as on 
the front portion [2D]. 

Previous findings that stream turbulence increases the 
heat transfer in a laminar boundary layer have been 
verified [9D]. The average heat-transfer coefficient was 
found to depend on intensity and scale of free-stream 
turbulence [15D]. Increases up to 30 per cent were 
observed. Heat and mass transfer to disks normal to a 
jet of air have been measured for Reynolds numbers 
between 2000 and 600,000 [14D]. Heat transfer to a 


sphere at the transition from free molecular flow was 
analyzed [7D]. 

A number of investigations give further information 
on heat transfer and pressure drop of air flowing across 
tube banks for Reynolds numbers between 600 and 40,000 
(8D, 6D]. Internal leakages in baffled heat exchangers 
were found to decrease the heat-transfer coefficients to 
50 per cent and the pressure drop to 30 per cent of the 
value obtained without leakages [3D]. 

Heat transfer in packed beds of spheres, cylinders, and 
cubes—with air, hydrogen, or carbon-dioxide flow 
were measured with improved apparatus in which the 
bed was heated by high-frequency induction [1D, 5D]. 
Solutions to the basic differential equations describing 
unsteady heat transfer in a packed bed were obtained by 
the use of Fourier integrals [13D]. General correlations 
and comparisons were made, on existing experimental 
data, for heat transfer between fluidized beds and bound- 
ing surfaces [16D], and some new experiments on fluid- 
ized systems of various engineering materials showed 
that heat transfer increases suddenly with the onset of 
fluidization [10D]. For the calculation of blade tem- 
peratures in gas turbines, knowledge of the temperature 
ield in the > pee. gas stream is required and suf- 
fers considerable rearrangement if it moves through a 
bend between combustion chamber and blades [4D]. 


Transfer Mechanism 


Transition to Turbulence. The most difficult problem 
in heat-transfer calculations is to predict the location 
where transition from laminar to turbulent flow occurs. 
Results of experiments at supersonic velocities have 
verified that transition is delayed on smooth cones by 
surface cooling. Stream turbulence or surface roughness 
induces transition. However, it was found that these 
effects decrease with increasing Mach number [19E]. 
Extreme cooling of a surface was observed to have the 
peculiar—and up to now, unexplained—effect of promot- 
ing transition [14E]. In the flow over blunt bodies and 
cylinders, the fluid in the boundary layer is exposed to 
centrifugal forces. An analysis shows that these forces 
have generally a stabilizing effect [15E]}. 

Detailed studies [9E] and observations by smoke 
visualization {2E] of the transition process show insta- 
bility waves and turbulent bursts. An analysis of pre- 
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vious experiments clarifies the combined effects of 
turbulence and roughness on transition |[10E]. The 
recovery temperature is changed near a roughness element 
when the boundary layer is turbulent. The direction of 
this change and its amount was found to be very depend- 
ent on the shape of the element. With certain types of 
roughness the average recovery factor was reduced to 
0.85 as compared with a value 0.88 on an equivalent 
smooth surface [3E]. 

Established Turbulence. Intensive analytical and ex- 
perimental work continued on the detailed nature of 
established turbulence. The partition of energy be- 
tween velocity and magetic fields is analyzed for hydro- 
magnetic turbulence [4E]. Diffusion [1E] and inter- 
actions between the various transfer processes (6E], and 
universal functions describing turbulent parameters in 
shear flow [12E, 16E] and in eddies [7E] have been re- 
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ported. A detailed study of local heat and mass transfer 
on the surface of a sphere also includes information on 
the various boundary-layer profiles [13E, 17E]. Heat 
transfer in isotropic turbulence [11E] and in turbulent 


jets [18E] have been investigated by analysis and ex- 
periments. 

The thermal-diffusion factor has been found to be 
considerably larger in ionized gases than in neutral ones 
[SE]. A simple theory of an idealized turbulent mixer 


on the basis of stationary isotropic turbulence predicts 
the rate of decrease in concentration fluctuations of a 
contaminent as a function of the turbulent scale and 
power input [8E]. 


Natural Convection 


Although the major emphasis in natural convection 
during the past year was Sect’ to fluids in enclosed 
spaces, there also appeared a number of papers dealing 
with vertical flat plates and cylinders. For the non- 
isothermal vertical plate, similar solutions were found 
possible if the temperature difference between the plate 
surface and the surrounding air varied either as a power 
function or as an exponential from the plate leading edge 
[7F, 18F]. These results, valid for fluids with Prand¢l 
numbers of 0.7 [7F, 18F] and 1.0 [18F], demonstrate that 
appreciable errors may occur if isothermal results are 
used for nonisothermal conditions. Similar results for 
free convection from the outer surface of a vertical cir- 
cular cylinder are also available [6F]. 

For an isothermal plate held at a temperature appre- 
ciably different from that of the surroundings, it is nec- 
essary to take into account the physical property varia- 
tions. For gases and for mercury the constant-prop- 
erty solutions may be used, provided the physical prop- 
erties are evaluated at a specified reference temperature 
{19F]. An unusual case of variable physical properties 
not treated in [19F] 1s encountered when a vertical 
plate at a temperature above 4 C is placed in water held 
at a temperature below 4 C (i.c., the temperature at 
which the density of water exhibits a maximum). An 
experimental investigation of this is reported; an 
integral analysis is developed, which gives good agree- 
ment with the experimental data [14F]. 

The method af deenionicn is employed to analyze 
transient free convection from a vertical plate initially 
at thermal equilibrium with its surroundings when 
suddenly (4) the surface temperature is raised to a new 
and constant value or (6) a constant heat input per unit 
length is imposed on the surface. An unusual result 1s 
the finding that the heat transfer exhibits a minimum 
during the transient period {15F]. An interferometric 
study of transient free convection from pulse-heated 
nichrome foils has appeared [3F]. 

The Benard problem, wherein a thin fluid layer is 
heated from ilow: Approximate methods which may 
be useful in treating more complex instability problems 
are presented for the simple Benard case, allowing com- 
parison with the available exact solution [13F]. Nusselt 
numbers are reported for a number of different fluids 
heated from below [1F, 16F], with one investigation 
covering a range of Prandtl values from 0.02 to 8750; a 
single correlation equation gives agreement with the 
data [IF]. An analytical prediction of the heat transfer 
is also available and indicates that the Nusselt number 
increases linearly with Rayleigh number for a Prandtl 
number of unity [4F]; this result agrees with experiments. 

The preferred form of the convection pattern for Benard 
cells is studied mathematically and it is concluded that 
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square planforms are preferred to hexagonal patterns 
for fluids with ordinary Prandtl numbers [4F]. An 
experimental investigation of the effects of the confining 
lateral boundary geometry on such flow patterns was 
presented [17F]. Such convection cells sometimes oc- 
cur even when the critical Rayleigh number is not ex- 
ceeded. A dimensionless parameter involving the ratio 
of surface tension forces to viscous forces is advanced for 
predicting this instability [11F]. 

A somewhat different problem arises when a thin 
fluid layer is heated along the top boundary and cooled 
nonuniformly along its lower surface. Local flows then 
develop due to temperature differences, and the depth of 
penetration of those perturbations was determined 
analytically. The effect of rotation was also considered 
[20F }. 

An extensive treatment of free convection in enclosed 
spaces is presented in a recent translation of a Russian 
document. The mathematics is discussed in detail and 
related experimental studies are reported, covering the 
work of a number of Soviet investigators [10F]. Free 
convection to fluids confined in vertical tubes closed at 
the bottom with the side walls having a linear tem- 
perature distribution has been analyzed, using an integral 
method similar to that proposed earlier by Lighthill. 
The resulting velocity and temperature distribution are 
presented [9F]. The influence of inclining such a 
thermosyphon tube heated from the side walls and 
closed at the boottm is investigated experimentally. 
For high-Prandtl-number fluids, the heat transfer de- 
creased for small angles of inclination and, on further 
tilting, the heat-transfer performance again increased to 
a value above that found for the vertical tube. For 
water, the effect of inclining the tube was to increase 
the heat-transfer performance as compared to that 
found for the vertical [SF]. 

Free convection to a gas layer contained between two 
vertical walls held at different temperatures, with the 
horizontal connecting strips either insulated or having a 
linear temperature Realletion, is analyzed; also the 
effects of inclining the channel [12F]. 

Combined free and forced convection |2F, 8F]: For 
laminar flow in vertical channels, including the in- 
fluence of frictional heating, two distinct states of flow 
are predicted over a considerable range of the governing 
parameters. In other flow regimes no solutions were 
possible. These analytical conclusions still require ex- 
perimental verification [8F]. Recent experimental data 
for superposed free and forced laminar convection in 
vertical circular tubes are in disagreement with the 
prediction of Martinelli and Boelter, but a new analysis 
is presented which gives good agreement with experi- 
mental results [2F]. 
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Convection from Rotating Surfaces 


The problem of cooling rotating machinery, in 
particular electrical equipment, has been responsible for 
several basic heat-transfer investigations. Two such 
studies involved the flow of air through an annular 
space with the inner surface rotating [1G, 3G]. For 
adiabatic flow, four regimes were encountered depending 
on the Reynolds and Taylor numbers; for the diabatic 
case with the inner wall heated, heat-transfer results 
were obtained and demonstrated that the heat transfer 
under some conditions is decreased by increasing the 
axial flow [3G]. Ina related study, the effects on heat 
transfer of slotting the confining walls, as encountered 
in rotorstator combinations, is investigated [1G]. 

New results are available for heat transfer from ro- 
tating cylinders and disks [4G, 6G]. These include free 
convection from stationary cylinders, forced convection 
from stationary cylinders, and finally heat transfer from 
rotating cylinders, with and without cross flow; a 


generalized correlation is advanced which is valid over 
the complete range of the experiments [4G]. The early 
results of Cochran for heat transfer from isothermal 
disks rotating in air has been extended to include the 
influence of variable physical properties [6G]. 

Two investigations, of interest from a meteorological 
viewpoint, involve the influence on the fluid motion and 
heat transfer of combined rotation and body forces 
acting on a fluid mass. An analytical study, treating a 
layer of fluid contained in a rotating vessel heated from 
below, revealed that no significant convection effects are 
generated by rotation alone; indeed, rotation may 
inhibit the flow and diminish the heat transfer [SG]. 
In an experimental investigation a column of water 
contained in an annular ring, with the container walls 
at different temperatures and with the whole apparatus 
on a turntable, was studied both visually and quanti- 
tatively for flow patterns and heat transfer [2G]. 


Transpiration Cooling 


In addition to several new analyses for laminar flow 
with mass transfer, there appeared a number of ex- 
perimental results for transpiration cooling in turbulent 
flow. The problems of surface melting and chemical 
reaction, coupled with the mass transfer process, re- 
ceived attention. 

Approximate methods have been developed for de- 
termining the influence of mass transfer on heat transfer 
in the region of a stagnation point [15H, 16H, 22H]. 
At hypersonic Mach numbers the air in the boundary 
layer near the stagnation point is dissociated and may 
be considered to consist of air molecules and air atoms; 
the injection of molecular air into such a region has 
been analyzed, considering both infinitely slow and 
infinitely fast reaction rates, and the resulting heat 
transfer is calculated for specific hypersonic flight con- 
ditions [20H]. Laminar flow over a yawed infinite 
cylinder, in the presence of transpiration cooling, is 
amenable to exact solutions: The amount of coolant 
required to maintain a given wall temperature decreases 
with increasing yaw angle [1H]. The analysis of 
Fréssling treating simultaneous mass, momentum, and 
energy transfer for laminar flow over an arbitrary body 
has been translated [7H]. An extensive analysis of mass 
transfer cooling with hydrogen injection vividly dem- 
onstrates the large reductions in heat transfer and skin 
friction attainable with a light gas; velocity and tem- 
perature profiles are also presented for Mach numbers of 
0 and 12 [6H]. The advantages of mass transfer cooling 
in laminar flow have been verified for air injection, 
showing good agreement with the laminar analysis. 
Greater scatter is reported for the helium injection data, 
but a reduction in heat transfer did occur [11H]. 

A number of NACA reports, some recently declassified, 
dealt with mass transfer to turbulent boundary layers. 
In one, difficulty involving plugging of pores in the 
porous test section resulted in nonuniform injection of 
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the cooling air. However, considerable ‘reduction in 
heat transfer was still reported [3H]. Air injection at a 
Mach number of approximately 2 gave turbulent skin 
friction [17H, 19H, 24H] and heat-transfer results[4H, 
17H, 19H] which are in good agreement with the mixing- 
length analysis developed by Rubesin. On the other 
hand, Mickley and Davis have obtained new data with 
air injection and they find considerably lower skin 
friction than predicted by Rubesin. They also conclude 
that the critical Reynolds number at the interface be- 
tween the laminar sublayer and turbulent core increases 
with injection rate, a conclusion difficult to understand 
in view of the greater instability of the boundary layer 
with injection [12H]. A mixing-length analysis of 
heat transfer and skin friction for light-gas injection 
into a turbulent boundary layer on a flat plate has been 
advanced; for helium injection it underestimates the re- 
duction of heat transfer found experimentally. Further, 
it indicates that no major change in recovery factor 
occurs [18H]. 

Surface melting: Two papers, one dealing with the 
melting of ice placed in a hot air stream [14H]; the 
other investigating using the melting of pyrex glass in 
the stagnation point of a blunt body at hypersonic flow 
for surface protection [21H]. Mass transfer into such 
hypersonic boundary layers may result in combustion of 
the injected material. This problem has been analyzed, 
and it is concluded that the mass-transfer process is 
still very effective and the major influence of combustion 
is to increase slightly the coolant mass requirement 
(8H, 10H]. 

Film cooling, wherein the coolant liquid or gas is in- 
jected through a discrete slot and flows along the surface 
to be protected, underwent an experimental study in 
which the development of the velocity profile was 
determined [2H]. 

The heat-transfer coefficients for laminar air flow over 
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ellipsoidal and disk-shaped surfaces are inferred from 
mass-transfer measurements made with napthalene models 
(9H, 23H]. For turbulent flow, measurements of the 


eddy diffusivity of mass and momentum are determined 
from the measured profiles, and it is reported that the 
diffusivity values are higher for mass transfer [5H]. 

Finally, the Couette flow model has been used to study 
the effect of suction and blowing on flow between two 
infinite parallel plates or in the annular — between 
two infinite cylinders with one wall held stationary 
while the other wall is moving [13H]. 


Change of Phase 


Heat transfer involving a phase change: Topics in- 
cluded bubble dynamics, pool boiling, forced-convection 
boiling, condensation, and multiphase flow. Bubble 
growth rates were studied analytically under the as- 
sumption that the surface tension and the dynamic 
effects are unimportant as compared to the heat-transfer 

rocess [3J, 13J|. The resulting bubble size is predicted 

es a range of pressures, wall superheat values, and 
bulk-fluid temperatures [13J]. It is shown that these 
results also apply to the growth of a gas bubble in a 
aeetncccal 5 liquid [3J]. A check on these predic- 
tions is available in high-speed photographic studies of 
bubble growth on a nichrome wire [9J]. 

The influence of system pressure level on the nucleate 
film boiling of a number of organic liquids was studied. 
For a fixed heat flux it was found that the temperature 
difference between the wall and the saturation tempera- 
ture decreased with increasing pressure; the correlation 
proposed by Rohsenow gave agreement with the data 
[21]|. From observations made on the transition from 
nucleate to film boiling with water it was inferred that 
film boiling is incipient when the average covered area 
of the heated surface is equal to one half the total area 
[8J|. Nucleate and film-boiling data on electrically 
heated probes placed in liquid helium have been pub- 
lished [12] ]. 

Film-boiling performance of a number of liquids from 
vertical tubes has been measured, including liquid nitro- 
gen and methanol. With the exception of the nitrogen, 
all of the experimental results were above the laminar 
prediction, and this is to be expected since calculated 
Reynolds numbers indicated that turbulent flow existed. 
The liquid nitrogen was in laminar motion and agrees 
with the laminar theory [16] ]. 

A promising stability analysis leads to a prediction of 
the maximum and minimum heat fluxes in the nucleate 
and film-boiling regimes, respectively. Good agreement 
with available peak heat-flux data lends confidence to 
the prediction [25] ]. 

Forced-convection-boiling heat transfer: The effect 
of adding small amounts of alcohol to the flowing water 
is to decrease bubble size and to improve the smoothness 
of the boiling process—of some importance in nucleate 
reactors where large fluctuations are undesirable [18J]. 
Using available experimental data, a simple equation 
which may be of value to designers of heat-exchanger 
equipment has been proposed for predicting forced- 
convection nucleate-boiling heat transfer [11] ]. 

Film boiling of flowing subcooled liquid is analyzed 
and a prediction equation proposed. The analysis shows, 
and experimental data verify, that heat transfer is mark- 
edly increased by such subcooling [22]J]. 

Burnout in forced-convection boiling has been experi- 
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mentally studied in circular tubes 7 rectangular 
channels [17J], and in a vortex tube [10J]. For the 
circular tube an upstream restriction was stabilizing, 
while other changes increased the instability and de- 
creased the heat flux at burnout [19J]. The rectangular- 
channel investigation was conducted at 2000 psi for a 
number of length-to-diameter ratio channels; burnout 
results were equivalent to those found in circular geome- 
tries [17J]. Boiling data taken in a circular tube 
through which water flowed in a spiral or vortex motion, 
yielded the extraordinarily high heat flux at burnout of 
50 X 10° Bru/hr ft? [10] ]. 

Film condensation on horizontal, vertical, and in- 
clined tubes: A theoretical analysis treats the situation 
where the thermal resistance at the interface between 
the liquid and vapor is appreciable, a condition which 
occurs when the system total pressures are low and small 
quantities of noncondensible gases are present [lJ]. 
Films flowing down vertical tube were observed as to 
the character of the free surface (i.e., smooth or wavy), 
and data are presented for film thickness and shear 
stress as a function of flow Reynolds number [14J]. For 
such films, three flow types have been observed: laminar, 
wavy, and turbulent. A heat-transfer analysis is de- 
veloped based on three observations and yields results 
in good agreement with measured heat-transfer values 
i4j]. 

The condensation of superheated Freon on a horizontal 
tube has been measured; an increase of superheat at 
constant pressure results in decreased tube-wall tempera- 
ture and decreased heat transfer {2J]. An analysis for 
film condensation on inclined circular cylinders follow- 
ing the approach of Nusselt, gave values which were 
lower than found experimentally; this difference was 
ascribed to the rippling of the free surface in the ex- 
perimental measurements [15J]. The influence of inert 
gases on the condensation processes has been inves- 
tigated [20]]. Evaporation from thin liquid films in- 
cluding photographs has been quantitatively studied 
is]. 

Using new experimental data as a basis, the Lockhart- 
Martinelli pressure-drop correlation for two-phase flow 
has been extended to account for the effect of surface 
roughness [7]]. The concurrent flow of air, oil, and 
water in a 3-in. diam, 38-ft-long tube has been inves- 
tigated and the resulting pressure drop is reported for a 
wide range of flow parameters [23]]. The flow through 
a pipe of a condensing vapor, under the restriction that 
the vapor is completely condensed at the exit, is treated 
by a simplified one-dimensional analysis [6J]. A graphi- 
cal method for calculating heat and mass-transfer rates 
in condensation, cooling towers, wet and dry-bulb 
hygrometers has been outlined [24] ]. 
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Radiation 


A problem in space propulsion is the storage of liquids 
at low temperatures in Dewar flasks. A study is re- 
ported [7K] in which the emissivities of metallic surfaces 
were measured between 76 K and 300 K. It is found 
that surface polishing may actually increase the emis- 
sivity and, at pressure levels as low as 10-* mm Hg, sur- 
face contamination by residual gases must be considered. 
Two companion papers [17K, 21K] present experimental 
emissivity measurements of various high-temperature 
alloys and pure metals between 1000 F and 2000 F. Both 
total normal and total hemispherical emissivities were 
measured. Another investigation [16K] presents total 
emissivity values for similar metals up to 1100 F. 

Spectral measurements of the reflectivity of evaporated 
aluminum and silver films are reported [9K]: An in- 
geneous multiple reflection system is utilized for greater 
accuracy. Both spectral and total emissivity measure- 
ments were made |2K] on 25 typical aircraft materials, 
and a complete discussion included of experimental 
techniques and errors. Two experimental procedures 
are described [3K] which were used to obtain total- 
absorptivity measurements for solar radiation on a 
class of porous materials. 

One of the most difficult problems in heat transfer 
involves the radiation exchange between walls of a 
container and the enclosed gas. A method is reported 
[12K] for predicting such an exchange in enclosures 
where allowance is made for gas-temperature variation. 
Practical problems arise in furnaces, as in steelmaking, 
and are the main subject of study by the International 
Flame Research Foundation. Two papers [6K, 18K] 
describe the work of this foundation and summarize 


Liquid 


Liquid metals are characterized by high thermal- 
conductivity values and low Prandtl numbers. For 
flow over external surfaces, the velocity boundary-layer 
thickness is much smaller than the thermal boundary- 
layer thickness and, consequently, the inviscid velocity 
distribution gives a good approximation to the actual 
velocity profile in so far as thermal behavior is concerned. 
Using this approach, the heat transfer for liquid metals 
flowing over single cylinders and flat plates, including the 
influence of heat generated in the fluid, has been de- 
termined. Both the isothermal boundary condition and 
the constant heat-rate boundary condition are treated 
[2L]. These solutions have been extended to liquid 
metal flow through tube banks where the potential 


results. In the same area is the calculation of heat ex- 
change by radiation in cooled combustion chambers 
[13K]. 

A model method for the determination of geometric 
factors in solid-to-solid radiation [20K] offers a com- 
parison between experiment and theory. Problems of 
pyrometric techniques at low temperatures are discussed 
in a pair of papers [1OK, 1K] where it is shown that 
optical pyrometry can be utilized in the temperature 
range 400-500 C. Another study [4K] describes a 
transistor self-balancing radiation pyrometer designed 
to measure surface temperatures as low as 150 C. 

A study of pipes to transmit radiation in the far infra- 
red has been made [15K]. Such a technique is useful 
when a radiation source must be located far from the 
input location of the radiation detector. Another 
paper [11K] treats the use of a capacitor microphone as 
a radiation detector. Among its advantages: It acts as 
its own telemetering device. 

Measurement of intense beams of thermal radiation: 
A transducer is described [5K] which permits the direct 
recording of integrated thermal energy at levels up to 
200 cal/cm?/sec with a system-time constant of 20 mil- 
lisec. In the same high temperature and high heat-flux 
area, [19K] presents the design and construction of a 
black body which may be used up to 2700 K. 

A calculation procedure to determine the emissivities 
of cylindrical black bodies is described [14K], and meth- 
ods are presented [8K] for computing temperature dis- 
tributions in glass sheets amid the complications of 
penetration of external radiation, emission and partial re- 
absorption of radiation, and multiple internal reflections. 


Metals 


flow field was first determined with an electrical analog 
[iL]. The comparison with experimental data is good 
at low Reynolds numbers; at high Reynolds numbers 
where the effects of turbulence—neglected in the analy- 
sis—become important, the predicted heat transfer is 
low. The long-term experimental study of mercury 
flowing across banks, at Brookhaven Narional Labora- 
tory, is continuing and new results are available [4L]. 

The heat-transfer performance of liquid metals flowing 
turbulently in circular tubes has been re-evaluated, using 
the momentum analogy in conjunction with a simplified 
velocity profile. The analysis utilizes data from 
earlier investigations to specify the ratio of eddy diffu- 
sivity of heat to that for momentum [3L]. 


Measurement Techniques 


A pneumatic probe for the measurement of gas tem- 
peratures [13M] was designed to have short response 
times and to operate at temperatures as high as 2000 C. 
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When using radiation shields around ee it 


is often necessary to know the temperature distribution 
in the shields in order to estimate temperature-measure- 
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ment errors. A recent study [1M] deals with the use of 
finite-difference techniques to determine these tempera- 
ture patterns. The problem of the measurement of 
gas temperatures in shock waves is discussed [21M]. 

The dynamic thermocouple formed by the moving 
junctions of two dissimilar metals has been investigated 
{11M}. Another interesting thermocouple problem con- 
cerns the effect of interdiffusion between the two metals 
at the hot junction. It is predicted [22M] that a thermo- 
couple in a temperature gradient of 10 C/cm may be in 
error from diffusion by as much as 1.3 C after operating 
for 100 days at a temperature of 1500 C. 

A two-color pyrometric technique for temperature 
measurements in solar furnaces [3M] is usable in the 
temperature range of 1100 C to 3500C. The method has 
a predicted uncertainty of 10 C and does not require the 
knowledge of the radiation properties of the surface 
being measured. In a small bead thermistor housed in 
a hypodermic needle [28M], the probe has a 95 per cent 
response time of 170 millisec pl thermal noise level 
of less than 2 X 10-4 C. Also using thermistors is a 
simple and rapid method for making surface temperature 
measurements, where accuracy requirements ate not 
greater than 1 C [26M]. 

The heat-transfer specialist is familiar with the tech- 
nique of replacing thermal resistances and capaci- 
tances with their electrical counterparts. It is illogi- 
cally gratifying to discover that occasions exist when the 
converse is useful. As discussed in [17M], low-fre- 
quency automatic-control systems which have considera- 
ble difficulty with capacitor leakage and resulting 
instability can be improved by the substitution of 
thermal elements for electric elements. 

An ingenious and simple electric analog for unsteady- 
state heat-conduction problems [9M] uses conducting 
paper, a dielectric sheet, and a metal foil, making pos- 
sible an analog with distributed resistance and ca- 
pacitance. Comparisons with a number of exact solu- 
tions show agreement within 10 per cent. Other 
analog studies include a reinvestigation of rubber- 
membrane theory [10M] and the use of electric 
analogs for transient axisymmetric heat-conduction 
problems [24M]. 

A large number of papers took up methods for the 


determination of thermal conductivities. A radiation- 
cooled bar which is heated electrically and whose face 
temperature indicates the thermal conductivity [20M], 
has served to measure the thermal conductivity of 
graphite at 2500 K. Two papers [27M, 4M] describe 
methods for measuring the thermal conductivity of 
liquids. 

Deviations from one-dimensional heat flow in guarded 
hot plates have been investigated by conformal-mapping 
techniques [31M] resulting in expressions for error heat 
flows in test specimens. An inexpensive apparatus for 
rapid thermal-conductivity measurements of solids neat 
room temperature is described [12M], and a procedure 
to determine thermal conductivities of insulating ma- 
terials over a wide range of temperature in a single test 
is reported [18M]. The last two of this series of papers 
deal with a method of measuring the thermal con- 
ductivity of granular materials [29M] and a simple 
multipurpose thermal comparitor suitable for measuring 
thermal conductivity, surface roughness, foil thickness, 
or surface deposits [23M]. 

The shock tube continues to be one of the most useful 
devices for investigating heat-transfer problems as- 
sociated with high-speed flight. A method of pro- 
ducing high-velocity shocks by arc discharges is dis- 
cussed [14M], and a calorimeter heat-transfer gage for 
shock-tube use is described [25M]. A shock-wave 
detector using a bolometer [5M] has high response speed 
and adequate sensitivity for the detection of weak shocks 
in “roan oath gases. The use of x-ray absorption to 
measure densities behind shocks with an accuracy of one 
per cent has been reported [15M]. 

Flow-visualization techniques applied to combustion 
problems are discussed in detail in [30M]. Conventional 
techniques become inadequate in low-density wind 
tunnels at static pressure levels below two mm of Hg. 
Two papers [19M, 8M] describe methods which may 
be used under these conditions. 

A sensitive micromanometer for measuring pressure 
differences as low as 10~° in. of water is reported [7M], 
and an instrument for air-velocity measurements in the 
range 0-4 ft/sec is described [16M]. The analysis and 
experimental evaluation of a probe for measuring stag- 
nation pressure and velocity of a particle-laden gas are 
described in detail [6M], while an experimental method 
is presented for obtaining free-convection heat-transfer 
information for fluids whose physical properties are not 
known [2M]. 


Heat Transfer Applications 


Heat Exchangers. An experimental study of laminar 
pressure drop and heat transfer in the shell side of cross- 
Paffled heat exchangers has been reported [7N]. Two 
papers deal with unsteady-state conditions in exchangers. 
The first [IN] considers the dynamic response when there 
is a sudden change in the rate of heat generation. The 
other [2N] reports an investigation of the transient 
behavior of a two-fluid direct-transfer counterflow gas- 
turbine regenerator. 

Finise-didlerence calculations for rotary regenerator 
performance are described [6N]. The final result is the 
exchanger effectiveness for typical ranges of the operating 
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parameters. The stability of the flow through parallel 
passages, as influenced by mixing headers spaced at 
intervals in the flow direction, has been investigated 
[SN]. In a study [3N] of heat-exchanger optimization, 
where analytical methods which lend themselves to 
machine-computer use are described, general optimiza- 
tion equations are presented for counterflow, parallel 
flow, and single and double crossflow situations, and 
an example is given for the calculation of a minimum- 
volume exchanger. 

At some loss to his dignity, it is often useful to treat 
man as a simple heat exchanger in environmental 
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studies. It has been shown [4N] that the large body of 
available calorimetric data on human heat exchange can 
be summarized by statistically derived empirical equa- 
tions having five variables. 

Aircraft, Missiles, and Satellites. A survey of heat- 
transfer problems connected with re-entry and with 
flight at extreme velocities was presented [8P, 10P]. 
More detailed studies on the motion of missiles and its 
effect on aerodynamic heating [1P] and on the tem- 
perature of the skin of the vehicle during the re-entry 
[2P, 7P, 9P] should help in the design of such craft. 
Aerodynamic heating can be minimized by a proper 
burning program for missiles as they traverse the earth's 
atmosphere |6P]. 

The designer is also interested in a shape for missiles 
which has a locally constant heat flux [3P]. In the 
development of space flight, one has to be concerned 


with the re-entry problem into the atmospheres of other 
planets [4P]. For experimental studies of unsteady 
temperature conditions in components of a _ high- 
velocity vehicle, aerodynamic heat simulators have been 
developed. Such a device, which generates a heat flux 
exceeding 1500 watt/cm? and which is uniform within 
3 per cent over an area of one sq ft, is reported [5P]. 
Electronic Equipment. In the development of clec- 
tronic equipment for high-speed vehicles, attention 
has to be focused on proper cooling because such equip- 
ment often has to operate in a high-temperature en- 
vironment and because internal heat generation in the 
equipment causes more difficulties as the equipment 
becomes more compact. A collection of papers on such 


problems and on possible solutions is presented in [5Q]. 
Additional information is found in the other references 
listed under Electronic Equipment. 


References 


Conduction 


1A Axford, R. A., Nuclear Sci. and Engrg. 4, 139 (1958). 
2A Campbell, W. F., J. Aeronaut. Sci. 25, 340 (1958). 
3A Campbell, W. F., Engrg. Inst. Canada, Trans. 1, 15 (1957). 
4A Chow, T. S., Z. angew. Math. u. Phys. 8, 478 (1957). 
5A Deissler, R. G., Boegli, J. S., Trans. ASME 80, 147 (1958). 
6A Ehrlich, L. W., Assoc. Computing Machinery J. 5, 161 (1958). 
7A Friedman, N. E., Trans. ASME 80, 635 (1958). 
8A Grover, J. H., Holter, W. H., Jet Propulsion 27, 1249 (1957). 
9A Hill, P. R., NACA Tech. Note 4105 (1957). 
10A Hutcheon, M., Seeiting. D., Brit. J. Appl. Phys. 9, 185 (1958). 
11A Jain, S.C., Proc. Roy. Soc. (London), A243, 359 (1958). 
12A Lohner, K., Chone, G., Engrs. Digest 19, 111 (1958). 
13A Longwell, P. A., J. Am. Inst. Chem. Engrs. 4, 53 (1958). 
14A_ Lotkin, M., J. Math. and Phys. 37, 178 (1958). 
15A_ Lustick, L. $., Indus. Math. 8, 71 (1957). 
16A Lymer, A., Nuclear Engr. 2, 504 (1957). 
17A Melese, G., J. Nuclear Energy 5, 285 (1957). 
18A Newcomb, T. B., Brit. J. Appl. Phys. 9, 370 (1958). 
19A_ Paschkis, V., Hlinka, J. W., Trans. ASME 79, 1742 (1957). 
20A_ Preckshot, G. W., Gorman, J. W., Indus. and Engrg. Chem. 50, 
837 (1958). 
21A_ Reid, W. P., Quart. Appl. Math. 16, 147 (1958). 
22A_ Reismann, H., J. Franklin Inst. 266, 293 (1958). 
23A Roberts, L., J. Fluid Mech. 4, 505 (1958). 
24A Schuh, H., VDI-Forschung, No. 459 (1957 
25A_ Seide, P., J. Acronaut. Sci. 25, 523 (1958). 
26A Smith, J. C., others, J. Am. Inst. Chem. Engrs. 4, 330 (1958). 
27A Sutton, G. W., J. Acronaut. Sci. 24, 854 (1957). 
28A_ Ibid., 25, 29 (1958). 
29A Thomas, P. H., Quart. J. Mech. and Appl. Math. 10, 482 (1957). 
30A Wassermann, B., J. Acronaut. Sci. 24, 924 (1957). 
31A Wiegand, J. H., Jet Propulsion 28, 486 (1958). 
32A Woodside, W., Canadian J. Phys. 36, 815 (1958). 
33A Yang, K-T., J. Appl. Mech. 25, Trans. ASME 80, 146 (1958) 


Channel Flow 


1B Adrianov, V. N., Shorin, S. N., Teploenergetika 4, 50 (1957). 
2B Berman, A. S., J. Appl. Phys. 29, 71 (1958). : 
3B Brokaw, R. S., NACA Res. Mem. E57K19a (1958). 
4B Chilton, H., J. Nuclear Energy 5, 273 (1957. : 
5B Deissler, R. G., Taylor, M. F., NACA Tech. Note 4384 (1958). 
6B Dumitresku, D., Izvestiya Akademii Nauk USSR, Otdeleniye 
Tekhnicheskikh Nauk, p. 163 (1958). 
7B Eckert, E. R. G., Irvine, T. F., Jr., J. Appl. Mech. 25, Trans. 
ASME, 80, 288 (1958). 
8B Eckert, E. R. G., others, Trans. ASME 80, 1433 (1958). 
9B Fastovsky, G., Rovinsky, A. E., Teploenergetika 4, 39 (1957). 
10B Fortier, A., Houille Blanche 12, 325 (1957) 
11B Fredrickson, A. G., Bird, R. B., Indus. and Engrg. Chem. 50, 
347 (1958). 
12B Hanratty, T. J., Flint, D. L., J. Am. Inst. Chem. Engrs. 4, 132 
1958). 


13B Hastrup, R. C., others, Jet Propulsion 28, 259 (1958). 


MECHANICAL ENGINEERING 


14B Hunziker, R. R., Franklin Inst. J. 265, 205 (1958) 
15B_ Kreith, F., Margolis, D., Proc. 1958 Heat Transfer and Fluid 
Mechanics Inst., p. 126, Stanford Univ. Press, 1958. 
16B Labuntsov, D. A., Teploenergetika 5, 55 (1958 
17B LeTourneau, B. W., others, Trans. ASME 79, 1751 (1957). 
18B Linke, W., Hufschmidt, W., Chem.-Ing.-Tech. 30, 159 (1958). 
19B Loeffler, A. L., Jr., Nuclear Sci. and Engr. 2, 547 (1957) 
20B Manson, S. V., Menkes, S. B., Trans. New York Academy of 
Sci. 20, 51 (1957). 
21B_ Petukhov, B. S., Kirillov, V. V., Teploenergetika 5, 63 (1958). 
22B Rothfus, R. R., others, J. Am. Inst. Chem. Engrs. 4, 27 (1958). 
23B Rothfus, R. R., others, ibid., 4, 240 (1958). 
24B Schenk, J., Van Laar, J., Appl. Sci. Research 7, 449 (1958). 
25B Schotte, W., Ind. Eng. Chem. 50, 683 (1958). 
26B_ Sidorov, E. A., Teploenergetika 5, 79 (1958). 
27B Siegel, R., Perlmutter, M., J. Appl. Mech. 25, Trans. ASME 80, 
295 (1958). 
28B Siegel, R., others, Appl. Sci. Research 7, 386 (1958). 
29B Singh, S. N., Appl. Sci. Research 7, 237 (1958). 
30B Ibid, 7, 325 (1958) 
31B Sleicher, C. A., Jr., Trans. ASME 80, 693 (1958) 
32B Sparrow, E. M., others Appl. Sci. Research 7, 37 (1957 
33B Sparrow, E. M., Siegel, R., Nuclear Sci. and Engrg 
(1958). 
34B 
1958) 
35B_ Toor, H. L., ibid., 4, 319 (1958 
36B Walker, J. E., others, ibid., 3, 484 (1957 
37B Whiteman, I. R., Drake, W. B., Trans. ASME 80, 728 (1958). 
38B Zecllnik, H. E., Churchill, S. W., J. Am. Inst. Chem. Engrs. 4, 
37 (1958). 


Stein, R. P., Begell, W., J. Am. Inst. Chem. Engrs 


Boundary Layer Flow 


1C Anantanarayanan, R., Ramachandran, A., Trans ASME 80, 
1426 (1958). 
2C_ Baxter, D., Fliigge-Lotz, I., Z. angew. Math. u. Phys. 9, 81 
(1958). 
3C_ Beckwith, I. E., J. Acronaut. Sci. 25, 533 (1958) 
4C Bertram, M. H., Henderson, A., NACA Tech. Note 4301 
5C  Bleviss, Z. O., J. Aero/Space Sci. 25, 601 (1958 
6C Bourne, D. E., Davies, D. R., Quart. J. Mech. Appl. Math. 11, 
52 (1958). 
7C Bromberg, R., Lipkis, R. P., Jet Propulsion 28, 688 (1958 
8C Brown, B.N. P., J. Aeronaut. Sci. 24, 912 (1957) 
9C Chambre, P. L., Young, J. D., Phys. of Fluids 1, 48 1958). 
10C Crawford, D. H., McCauley, W. D., NACA Rept. 1323 (1957). 
11C Creager, M. O., ibid., Tech. Note 4142 (1957. ; 
12C Culick, F. E., Hill, J. A. F., J. Acronaut. Sci. 25, 259 (1958). 
13C Deissler, R. G., Loeffler, A. L., Jr., NACA Tech. Note 4262 
(1958). 
14C Eckert, E., Hartnett, J., Z. angew 
°1958). 
15C Ede, A. J., 
1958) 


1958). 


Math. u. Phys. 9b, 259 


Saunders, O. A., Chartered Mech. Engr. 5, 149 


jury 1959 / 53 





3E_ Brinich, P. F., NACA Tech. Note 4213 (1958). 
cia 2 ES y-% 4E Chandrasekhar, S., Annals of Physics 2, 615 (1957). 
5E Chapman, S., Proc. Phys. Soc. 72, 353 (1958). 
TRAN SEE R 6E Chu, Boa-Tech, Kovasznay, L. S. ae Fluid Mechanics 3, 494 
(1958 
7E Clark, L ns Hagerty, W. W., A.I.Ch.E. Journal 3, 523 (1957). 
8E Corrsin, , ibid. , 3, 329 (1957). 
16C Fay, J. A., Riddell, F. R., J. Aer t. Sci. 25, 73 (1958 9E cman , Narasimha, R., J. Fluid Mechanics 3, 418 (1958). 
17¢ Froviliag, N., NACA Tech, Note 1432 (19585. 10 Dryden, n , Z. angew. Math. u. Phys. 9b, 249 (1958). 
18C Gértler, H., Witting, H., Z. angew. Math. u. Phys. 9b, 293 11E Dunn, D. W., Reid, W. H., NACA Tech. Note 4186 (1958 ™ 
1958 j 12E Helmbold, H. B., Forsch. Gebiete Ingenieur. 23, 210 (1957). 
19C Goulard, R., Jet Propulsion 28, 737 (1958 13E Hsu, N. T., Sage, B.H., A.I.Ch.E. Journal 3, 405 ( 1957). 
20C Grohne, D., Manohar, R., Z. angew. Math. u. Phys. 9b, 332 14E Jack, J. R., Wisniewski,R. J., J. Aero/Space Sci. 25, $92 1958). 
1958 y 1SE Lees, L., J. Aeronaut. Sci. 25, 407 (1958 
21C Hidalgo, H., Propuls 28, 487 (1958 16E Rothfus, R R., others, A.I.Ch.E. Journal 4, 27 (1958 
a | aghie: gree 17E Sato, K., Sage, B. H., Trans. ASME 80, 1380 (1958) 


22C Imai, I., Quart. Appl. Math. 16, 33 (1958). --. , : “ a . 
23C Le Fur, B., Peres, J., Centre National de la Recherche Scien- 18E Van Der Hegge Zijnen, B. G., Appl. Sci. Research 7, 277 (1958): 
19E Van Driest, E. R., Boison, J. C., J. Aeronaut. Sci. 24, 885 (1957)- 


tifique Laboratoire d'Aérothermique 110, 2729 (1958). 
24C Libby, P. A., Proc. 1958 Heat Transfer and Fluid Mechanics 
Inst »pP 216, Stanford Univ. Press, Palo Alto, ¢ alif. 1958 Natural Convection 


aa aoa’ | pice ge og yong 1938). 1F Globe, S a D., 1958 Proc. Heat Transfer and Fluid 
27 Mark R M ibid.. 24. 923 1957 Mechanics Inst., p 156, Stanford University Press, 1958. 
28C Maslen, S. H., ibid., 25, 400 (1958 Jackson, T. W., others, Trans. ASME 80, 739 (1958 
2% Mever, R C., J. Aero/Space Sci. 25, 561 (1958 3F McLean E.A , others, Rev Sci. Instr. 29, 225 1958). 
30C Morgan, G W., others, J Acronaut. Sci. 25, 173 (1958 m.. Malkus, W. V. R.. Veronis, G., J. Fluid Mechanics 4, 225 
N oO i 2 2 te] ’ a a 

a ta a ay ; oie anaes tong gt ys SF Martin, B. W., Cresswell, D. J., Engineer 204, 926 (1957). 
33C. _Reshotko, E.. ibid.. 28, 58 (1958 6F Millsaps, K., Pohlhausen, K »J- Aeronaut. Sci. 25, 357 (1958 
34 Reshotko, E.. NACA Tech. Note 4152 (1957). Niuman, F., Pohlhausen, K., Z. angew. Math. u. Phys. 9, 67 
a oe Th ey, — *” Ostrach, S., Albers, L. R., NACA Tech. Note 4273 (1958 
37 Rosciczewski, J., Arch. Mech. Stosowanej 4, 381 (1957 4 Ostrach, S., Thornton, P. R., Trans. ASME 80, 363 (1958 
38C Rose, P. H., Stark, W. I., J. Aeronaut. Sci. 25, 86 (1958). Ostroumov, G. A., NACA Tech. Mem. 1407 (1958). 

, ‘ : , Pearson, J. R. A., J Fluid Mechanics 4, 489 (1958). 


39C Rose, P. H., others, Proc. 1958 Heat Transfer and Fluid Me- , 
’ - rt . ; Poots, G., Quart. J. Mech. and Appl. Math. 11, 257 (1958 
C s s Ss oO Press Of o, € 7 2 Se . PP! » . 
hanics Inst., p. 143, Stanford Univ. Press, Palo Alto, Calif. 1958 > Reid, W. H_, Harris, D. L., Phys. of Fluids 1, 102 (1958 


OC OSsso / 4 Matt Phys 9b, l l 3 » > 

“IC. Rossow: vy, S Rossoens. Ses. 25, 300 1938). Schechter, R. S., Isbin, H. S., A-I.Ch.E. Journal 4, 81 (1958 

42C Sabol, A. P.. NACA Tech. Note 4354 (1958 on a ae >’ 47 — ss aioe 
C Scala S. N . S 25.27 8 Silveston, +.» FOrse seDicte ingenicurw. 24, ) 

43 cala, S. M ‘J. Acronaut. Sci. 25, 273 (195 Soberman, R. K , J. Appl. Phys. 29, 872 (1958). 


44C Scala, S. M., Jet Propulsion 28, 340 (1958 y J deed. as 
x See Teploenergetika 12, 73 (1957). 18F Sparrow, E. M., Gregg, J. L., Trans. ASME 80, 379 (1958 
3 wee 2 tas 5 owe 


46C Siegel, R., J. Appl. Mech. 25, Trans. ASME 80, 415 (1958 : : Ks 
47C Smith, A., Spalding, D., J. Roy. Acronaut. Soc. 62, 60 (1958) 20F Stommel, N., Veronis, G., Tellus 9, 401 (1957 
48C Spalding, D., J. Fluid Mechanics 4, 22 (1958). 
49C Sparrow, E. M., Jet Propulsion 28, 403 (1958). Convection From Rotating Surfaces 
50C Sparrow, E. M., J. Fluid Mechanics 4, 321 (1958). 1G Gazley, C.. Trans. ASME 80, 79 (1958 
= Sparrow, E. M., Gregg, J. L., NACA Tech Note 4311 (1958 2G Hide, R., Phil. Trans. Roy. Soc. (London), A250, 441 (1958 
52C Sparrow, E. M., Gregg, J. L., J. Aero/Space Sci. 25, 717 958 3G Kaye, J., Elgar, E. C., Trans. ASME 80, 753 (1958 
53C Stoney, W. E., Jr., Markley, J. T.,. NACA Tech. Note 4300 4G Kays, W.M., Bjorklund, I. S., ibid., 80, 70 (1958 
ra aa oa oe oe 5G Ostrach, S., Braun, W., NACA Tech. Note 4323 (1958 
a a a tie OD inh gal lege Sen 6G Ostrach, S., Thornton, P. R., ibid., 4320 (1958). 
§5C Tendeland, T., NACA Tech. Note 4236 (1958). , a es 5 
§6C Van Driest, E., Z. angew. Math. u. Phys. 9, 233 (1958 
§7C_ Walz, A., ibid., 9b, 695 (1958 Mass Transfer Cooling 
580 Whiteman, I. R., Trans. ASME 80, 360 (1958). 1H Beckwich, I. E. , NACA Tech. Note 4345 (1958 
2H_ Barrow, A., J Roy. Acronaut. Soc. 62, 134 (1958 
Flow With Separated Regions 3H ~ Brusk, W E , NACA Tech. Note 4091 (1957). 
1D Baumeister, E. B., Bennett, C. O., A.I-Ch.E. Journal 4, 69 = gest ggg T., Carter, H. bes Shee Leone 1955). 
1958) ; »/ syd N.E. jo " ," 5). 
2D Beckwith, I. E., Gallagher, J. H., NACA Tech. Note 4125 a rt de SS on crea pt (1958 
(1957). 6ssling, N., NACA Tech. Mem. 2 (1958). 
3D Bergelin, O P., others, ae. 80, 53 (1958). . ie A ee ae et ang nig Transfer and 
4D Eckert, E. R. G., Irvine, Jr., : ibid 80, 1765 (1958 sag: eerwaeee mares aS 54, Stantord Univ. Fress, oil 
5D Glaser, M. B., Thodos, G., A chk . Journal 4, 63 (1958). SH Ko, Shao Yen, Sogin, H. H., Trans. ASME 80, 367 (1958 
6D Gram, A. J., others, Trans. ASME 80, 25 (1958). 10H Knuth, E. L., Proc. 1958 Heat Transfer and Fluid Mechanics 
Inst., p. 104, Stanford Univ. Press, 1958. 


7D - sive 3 ys. of Fluids 7 (1958 
sD eae ag ith zs. Tans. ASME 80, 18 (1958 IEE Leadon, B. 34., others, J. Actonowt. Sci. 25,67 (1938). 
9D Kestin, J., Maeder, P. F., NACA Tech. Note 4018 (1957). 12H = Mickley, H. S., Davis, R. S., NACA Tech. Note 4017 (1957) 
10D Klassen, J., Gishler, P. E., Can. J. Chem. Eng. 36, 12 (1958) 13H_ = Nanda, R.S., J. Phys. Soc. Japan 13, 748 (1958). 
11D Krischer, O., Loos, G., Chemie-Ingenieur-Technik 30, 6 14H = Roberts, L., J. Fluid Mechanics 4, 505 (1958). 
1958). <> we eaten - — Tech. Note 4391 (1958). 
12D Rabinowicz, et Propulsion 28, 615 (1958 16 oberts, L., ibid., 4392 (1958). ; 
13D Reilly, P.M J Oi Ch.E fe Journal 3, Ay fad 17H Rubesin, M. W., ibid., Res. Mem. ASSL13 (1956 
14D Sogin, H H., Trans. ASME 80, 61 (1958). 18H Rubesin, M. W » Pappas, C. C., ibid., Tech. Note 4149 (1958). 
15D Van Der Hegge Zijnen, B. G., "A pl. Sci. Res. 7, 205 (1958). 19H Rubesin, M. W., others, ibid., Res. Mem. AS5SI19 1955). 
16D Wender, L., Cooper, G. T., A.LL.Ch.E. Journal 4, 15 (1958). 20H_ = Scala, S. M., J. Acronaut. Sci. 25, 461 (1958). . 
21H Scala, S.M., Sutton, G. W., Proc. 1958 Heat Transfer and Fluid 
Mechanics Inst., p. 231, Stanford Univ. Press, 1958. 
Transfer Mechanism 22H Scott, C. J., J. Aeronaut. Sci. 25, 397 (1958). 
1E_ Batchelor, G. K., J. Fluid Mechanics 3, 67 (1957) 23H Sogin, H. H., Trans. ASME 80, 61 (1958). 
2E_ Bergh, H., Van Den Berg, B., Z. angew. Math. u. Phys. 9, 97 24H Tendeland, T., Okuno, A. F., Natl. Advisory Comm. Aecro- 
(1958). naut., Res. Mem. A56D05 (1956). 


54 / JULY 1959 MECHANICAL ENGINEERING 





Change of Phase 


Baer, E., McKelvey, J. M., A.I.Ch.E. Journal 4, 218 (1958). 
Balekjian, G., Katz, D. L., ibid., 4, 43 (1958). 
Birkhoff, G., others, Phys. of Fluids 1, 201 (1958). 
Brauer, H., Forsch. Ing. Wes. 24, 105 (1958). 
Bressler, R., VDI-Zeitschr. 100, 630 (1958). 
Chiarulli, P., Dressler, R. F., J. Appl. Phys. 28, 990 (1957). 
Chisholm, D., Laird, A. D. K., Trans. ASME 80, 276 (1958). 
Donald, M. B., Haslam, F., Chem. Eng. Sci. 8, 287 (1958). 
Faneuff, C. E., others, J. Appl. Phys. 29, 80 (1958). 
Gambill, W. R., Greene, N. D., Chem. Eng. Prog. 54, 68 (1958). 
Gilmour, C. H., ibid., 54, 77 (1958). 
Grassmann, P., others, Kaltetechnik 10, 206 (1958). 
Griffith, P., Trans. ASME 80, 721 (1958). 
Hahnemann, H. W., VDI-Zeitschr. 100, 60 (1958). 
Hassan, Kamal-Eldin, Jakob, M., Trans. ASME 80, 887 (1958). 
Hsu, Y. Y., Westwater, J. M., A.I.Ch.E. Journal 4, 58 (1958). 
Jacket, H. S., others, Trans. ASME 80, 391 (1958). 
Leppert, G., others, ibid., 80, 1395 (1958). 
Lowdermilk, W. H., others, NACA Tech. Note 4382 (1958). 
Madejski, J., Chem.-Ing.-Tech. 29, 801 (1957). 
Mesler, R. B., Banchero, J. T., A.I-Ch.E. Journal 4, 102 (1958). 
‘J Motte, E. I., Bromley, L. A., Ind. Eng. Chem. 49, 1921 (1957). 
23} Sobocinski, D. P., Huntington, R. L., Trans. ASME 80, 252 
(1958). 
24] Spalding, D. B., Chartered Mech. Engr. 5, 100 (1958). 
25) Zuber, N., Trans. ASME 80, 711 (1958). 


Radiation 


1K Benaric, M. M., J. Opt. Soc. Am. 47, 1005 (1957). 

2K Bevans, J. T., others, Trans. ASME, 80, 1405 (1958). 
Birkebak, R. C., Hartnett, J. P., ibid., 80, 373 (1958). 
Birnsting], D. W., Electronic Engrg. 30, 189 (1958). 
Broido, A., Willoughby, A. B., J. Opt. Soc. Am. 48, 344 (1958). 
Chesters, J. H., Mayorcas, R., Iron and Coal Trades Rev. 175, 


Fulk, M. M., Reynolds, M. M., J. ae. Phys. 28, 1464 (1957). 
Gardon, R., Am. Cer. Soc. J. 41, 200 (1958). 

Gates, D. M., others, J. Opt. Soc. Am. 48, 88 (1958). 

Gill, T. P., ibid., 47, 1000 (1957). 

Harbold, M. L., Bohn, J. L., Rev. Sci. Instr. 29, 229 (1958). 
Hottel, H. C., Cohen, E. S., J. Am. Inst. Chem. Engrs. 4, 3 


10K 
11K 
12K 
(1958). 
13K 
14K 
15K 
16K 
17K 
(1957). 
18K 
19K 
20K 
21K 


Konakov, P. K., others, Soviet Phys.-Tech. Phys. 2, 771 (1957). 
Nakaji, Y., J. Illum. Engrg. Inst. 40, 495 (1956). 

OhlImann, R. C., others, J. Opt. Soc. Am. 48, 531 (1958). 
Osipova, V. A., Teploenergetika 5, 59 (1958). 

O'Sullivan, W. J., Jr., Wade, W. R., NACA Tech. Note 4121 


Sherman, R. A., Trans. ASME 79, 1727 (1957). 

Talos, G. T., others, Rev. Sci. Instr. 29, 505 (1958). 

Tea, P. L., Jr., Baker, H. D., Trans. ASME 80, 367 (1958). 
Wade, W. R., NACA Tech. Note 4206 (1958). 


Liquid Metals 
IL Cess, R. D., Grosh, R. J., Trans. ASME 80, 677 (1958). 
2L_ Grosh, R. J., Cess, R. D., ibid., 80, 667 (1958). 
3L_ Lykoudis, P. S., Touloukian, Y. S., ibid., 80, 653 (1958). 
4L_ Richard, C. D., others, ibid., 80, 646 (1958). 


Measurement Techniques 

1M_Bartas, J. G., Mayer, E., Trans. ASME 79, 1722 (1957). 

2M _Boberg, J. E., Starrett, P. S., Ind. Eng. Chem. 50, 807 (1958). 

3M_ Brenden, B. B., others, Solar Energy 2, 13 (1958). 

4M Challoner, A. R., others, Proc. Roy. Soc. (London) 245, 259 
1958 

5M _ Clouston, J. G., others, J. Sci. Instr. 34, 321 (1957). 

6M _ Dussourd, J., Shapiro, A., Jet Propulsion 28, 24 (1958). 

7M_ Eichhorn, R., Irvine, T. F., Jr., Rev. Sci. Instr. 29, 23 (1958). 

8M _ Evans,R. A., J. Appl. Phys. 28, 1005 (1957) 

9M Fatt, I., J. Am. Inst. Chem. Engrs. 4, 49 (1958). 

10M_ Fulop, W., J. Sci. Instr. 34, 453 (1957). 

11M_ Gaylord, E. W., others, Trans. ASME 80, 307 (1958). 

12M_ Géier, J. T., others, Refrig. Engr. 66, 39 (1958). 

13M _ Godridge, A. M., others, J. Sci. Instr. 35, 81 (1958) 

14M _ Josephson, V., J. Appl. Phys. 29, 30 (1958 

15M _ Knight, H. T., Venable, D., Rev. Sci. Instr. 29, 92 (1958). 
16M_ Koch, W., Kaplan, D., J. Sci. Instr. 35, 8 (1958). 

17M _ Kovarik, M., Australian J. Appl. Sci. 9, 225 (1958). 

18M _ Krayev,O.A., \atmmaantes 5, 81 (1958). 

19M_ Kunkel, W. B., Hurlbut, F.C., J. Appl. Phys. 28, 827 (1957). 
20M _ Longmire, C. L., Rev. Sci. Instr. 28, 904 (1957). 


MECHANICAL ENGINEERING 


21M 
22M 
23M 
24M 
25M 
26M 
27M 
28M 
29M 
30M 
31M 


Model’, I. Sh., Soviet Physics JETP 5, 589 (1957). 
Mortlock, A. J., J. Sci. Instr. 35, 283 (1958). 

Powell, R. W., ibid., 34, 485 (1957). 
Przemieniccki, J. S., J. Aeronaut. Sci. 24, 922 (1957). 
Rose, P. H., Rev. Sci. Instr. 29, 557 (1958). 

Rothe, C. F., ibid., 29, 436 (1958). 

Schrock, V. E., Starkman, E. S., ibid., 29, 625 (1958). 
Stow, R. W., ibid., 29, 774 (1958). 

Thomas, T. S. E., Brit. J. Appl. Phys. 8, 403 (1957). 
Winter, E. F., Roy. Acronaut. Soc. J., 62, 268 (1958). 
Woodside, W., Rev. Sci. Instr. 28, 1033 (1957). 


Heat Exchangers 


IN Arpaci, V.S., Clark, J. A., Trans. ASME 80, 625 (1958) 

2N Cima, R. M., London, A. L., ibid., 80, 1169 (1958). 

3N Fairall, R. A., ibid., 80, 601 (1958). 

4N Herrington, L. P., ibid., 80, 343 (1958). 

5N Hyman, S. C., others, J. Am. Inst. Chem. Engrs. 4, 33 (1958) 
6N Lambertson, T. J., Trans. ASME 80, 586 (1958). 

7N_ Test, F. L., ibid., 80, $93 (1958). 


Aircraft, Missiles, and Satellites 


Allen, H., NACA Tech. Note 4047 (1957). 

Bartz, D. R., Jet Propulsion 28, 46 (1958). 

Change, I. D., J. Aeronaut. Sci. 25, 57 (1958). 

Chapman, D. R., NACA Tech. Note 4276 (1958). 

Masters, J. I., Cohen, M. S., Rev. Sci. Instruments 28, 1055 


Micle, A., Jet Propulsion 27, 1231 (1957). 
Schmidt, C. M., tlanawale, A. J., ibid., 27, 1079 (1957). 
Stalder, J. R., ibid., 27, 1178 (1957) 
Sutton, G. W., ibid., 28, 40 (1958). 
10P Van Driest, E. R., Appl. Mechanics Reviews 11, 51 (1958). 


Electronic Equipment 


1Q Fried, L., IRE Trans. on Component Parts CP-5, 102 (1958). 

~~ Meissner, P., Electrical tee srt Be Magazine 58, 120 (Dec. 
1956). 

3Q Post, E. A., IRE Trans. Acronaut. Navigational Electronics 
ANE-5, 3 (1958). 

4Q Reeves, T. C., Military Electronics Magazine 3, 12 (1957). 

5Q Roth, G. L., Aero Space Eng. 17, 40 (1958) 

6Q Strickroth, G. J., Ordnance 42, 1082 (May-June 1958). 


Table 1 Books Published During the Past Year 


1 Cohen, E. R., Crowe, K. M., Dumond, J. W. M., ‘‘The Funda- 
mental Constants of Physics,"’ vol. 1, Interscience Publishers, 
New York, 1957. 

2 Dryden, H. L., von Karman, T., ‘‘Advances in Applied Me- 
chanics,"’ vol. V, Academic Press, New York, 1958 

3 Eckert, E. R. G., Drake, R. M., ‘‘Heat and Mass Transfer,"’ 
McGraw-Hill, New York, 1959 

4 Festschrift Jakob Ackeret (Zeitschrift fiir angewandte Mathe- 
matik und Physik, vol. IXb), Birkhauser Verlag, Basel and Stuttgart, 
1958. 

5 Hall, W. B., ‘‘Reactor Heat Transfer,'’ Temple Press Ltd., Lon- 
don, Simmons-Boardman Pub. Corp., New York, 1958. 

6 Johnstone, R. E., ‘Pilot Plants, Models, and Scale-up Methods 
in Chemical Engineering,’’ McGraw-Hill, New York, 1957. 

7 Karplus, W. G., ‘Analog Simulation,’’ McGraw-Hill, New 
York, 1958. 

8 Kay, J. M., ‘An Introduction to Fluid Mechanics and Heat 
Transfer,’’ Cambridge University Press, London and New York, 1957. 

9 Knudsen, J. G., Katz, D. L., ‘‘Fluid Dynamics and Heat Trans- 
fer,"’ McGraw-Hill, New York, 1958 

10 Kreith, F., ‘Principles of Heat Transfer,’’ International Textbook 
Co., Scranton, Penn., 1958. 

11 Ninth International Congress on Applied Mechanics, University 
of Brussels, Belgium, 1957 

12 Proceedings of Sixth Japan National Congress for Applied 
Mechanics 1956, Nat. Committee for Theoretical & Applied Mechanics, 
Science Council, Japan, 1957 

13. Smith, R. A., Jones, F. E., Chasmar, R. P., ‘‘The Detection and 
Measurement of Infra-red Radiation,’ Oxford University Press, London, 
1957. 

14 Symposium on High Pressure, Ind. Eng. Chem., vol. 49, 1957 

15 Symposium on Thermal Conductivity Measurements and Appli- 
cations of Thermal Insulations, Am. Soc. Testing Matls., Special Tech 
Pub. 217, Philadelphia, 1957. 

16 VDI-Wirmeatlas, Deutscher Ingenicur-Verlag GMBH, Dussel- 
dorf, 1957. 


jury 1959 / 55 





The ASM EI 














Fioitle xr 


Blow the Code Originated 


By J. H. Harlow, Fellow ASME, Chief Mechanical Engineer, 
Philadelphia Electric Company, Philadelphia, Pa. 


a N THE YEARS prior to the preparation of the 
ASME Boiler Code in 1915, there was a great deal of con- 
fusion caused by each state going its own way in the 
regulation of boiler construction and_ installation. 
There were many serious explosions of a character we 
seldom hear of now. The confusion and the loss of life 
and property became literally unbearable. This was 
the compelling reason which brought the Code into 
existence. 

Although there were a few attempts to use higher pres- 
sures, practically all of the boilers and engines operated 
prior to the beginning of the 19th century produced 
steam at atmospheric pressure or only 10 or 15 psi above 
atmospheric. Many of the engines such as those of 
Savery, Newcomen, Huygens, and others were atmos- 
pheric engines in which the piston was arranged to be 
raised by a weight and the space under it was filled with 
steam. When the end of the stroke was reached a 
spray of water was injected into the cylinder. This 
‘collapsed’ the steam and atmospheric pressure drove 
the piston into the cylinder. 

However, with the invention of the condenser and 
engine of James Watt the move to higher pressures began, 
and about the year 1800, pressures of 50 psi became com- 
mon on steamboats. One of the early boilers of this 
pressure range was a sectional water-tube boiler built in 
1804 by John Stevens. Inspection requirements were not 
understood or were neglected and operators were un- 
thinking or even deliberately careless to the extent of 
overloading safety valves. In addition, there was a 
lack of design knowledge, and as a consequence boiler 
explosions and resultant losses of life and property became 
one of the engineering problems of the time. 

One of the first recorded public efforts to control this 
situation was an action of the Council of the City of 
Philadelphia, in 1817, in which it was requested that the 
Legislature of the Commonwealth of Pennsylvania pre- 
pare a law requiring tests of the strength of boilers, the 
use of properly placed safety valves, and monthly inspec- 
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tions. A similar action in Great Britain at about the 
same time recommended that wrought iron be used, that 
hemispherical or segmental heads be used in cylindrical 
boilers, that two safety valves be used, and that the 
Operating pressure be limited to one third of the test 
pressure at inspection. 


Work at the Franklin Institute 

One of the first scientifically conducted approaches to 
the problem was undertaken by the Franklin Institute in 
1826. Many strange theories were being advanced at 
that time. There was one regarding the formation and 
explosion of hydrogen and one which supposed that 
water under certain conditions would flash into steam at 
pressures higher than that corresponding to the tempera- 
ture of the water, and others of like fantastic nature. 
So many reasons were suggested and so many explosions 
were occurring that in May, 1830, a committee of the 
Institute was formed to determine if it was desirable ‘‘to 
institute an investigation into the probable causes of 
these accidents and the proper remedy to be applied to 
prevent their occurrence.” 

The committee comprised some famous names such as 
Keating, Fox, Lukens, and Baldwin. It must have 
acted promptly, for within a month the committee re- 
ported that, in its opinion, steam power was here to stay; 
that improper design, operation, and care were se had 
sible for the explosions; that the causes of the accidents 
could be eliminated by suitably applied regulations; 
and that there should be power in the community to 
cause the regulations to be applied. The report, also, 
cautioned against the overzealous application of this 
political power. 

The result was the instigation of a truly objective 
approach to the problem which took a number of direc- 
tions. First, a small glass boiler and a small iron boiler 
with glass windows were built. These were used to 
study the nature of boiling, the proper location of 
fusible plugs, the effect of water contacting overheated 
plate, the effect of scale, the behavior of safety valves, 
the saturation temperature of water at various pressures, 
and similar matters. Second, as many people as possible 
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amd Pressure VesseliI Code 


is a notable example of service by the Soctety to industry and the public. 


The Code Committee was originally formed by the Society to prepare construc- 


tion requirements which would result in safe steam boilers for public use. The 
function has been extended to the allied field of unfired pressure vessels. The code 
is now legally accepted in 37 states, all of Canada and many municipalities. 


who had experienced and lived through boiler explosions 
were interviewed and available reports were aliek 

The committee then discussed the causes of boiler 
explosions, listing them under five headings: (4) Undue 
pressure under gradual increase; (6) presence of unduly 
heated metal; (c) defects in the construction of the 
boiler or appendages; (d@) carelessness or ignorance of 
those entrusted with management of steam engines; (e) 
collapse of boiler or flue by rarification within. 

Then the committee proposed and produced data on 
the strength of materials used in boiler construction such 
as copper and iron. Tests on copper were made at room 
temperatures and at temperatures as high as 1000 F, and 
wrought-iron tests were made at temperatures as high as 
1300 F. Some of the results may be of interest. Copper 
at room temperature was tested at about 33,000 psi and 
11,000 psi at 1000 F. Wrought iron gave values of 
about 60,000 at room temperature and 19,000 at 1300 F. 
Data were also produced on elongation, reduction of 
area, and elastic limits. 

The work of the Franklin Institute resulted in a 
Federal Law in 1833 pertaining to inspection of boilers on 
ships and in the Steamboat Act of 1852. In 1942 this 
activity was transferred to the U.S. Coast Guard. 


Insurance Companies 

In 1866, The Hartford Steam Boiler Inspection and 
Insurance Company was founded for the purposes de- 
scribed in its name. It began almost at once to publish 
the Locomotive, containing many discussions of the prob- 
lems of safety and design in boilers. And quite early it 
published ‘“The Boiler Book’’ containing many basic 
rules for design. 

The next company to organize for the purpose of 
insurance and inspection was the predecessor to the 
present Fidelity & Casualty Insurance Company, in 1876. 

Since then, many other outstanding and well-known 
casualty insurance companies have been formed. 


Early Legislation 

About 1850 boilers began to be used more and more on 
land, probably because of the limited number of possible 
water-wheel sites. With this and the increased level of 
steam pressures, boiler explosions almost became the 
scandal of the day. Probably the most costly boiler 
accident of all time, however, was on the ship Sultana 
which, on April 27, 1865, was returning about 2000 Fed- 
eral soldiers from a prison camp in Vicksburg. As a 
result of a boiler failure, 1500 persons lost their lives and 
the vessel was destroyed. 
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Each year the number or boiler explosions increased. 
One of the most significant in causing formal action oc- 
curred in Brockton, Mass., where the boilers in a shoe 
factory exploded on March 10, 1905, killing 58 persons, 
injuring 117, and resulting in property loss including 
claims of over $500,000. 

Between 1850 and 1905 many cities and states recog- 
nized the problem and took more or less effective action. 
Laws were passed in New York (1859), Chicago (1867), 
and Detroit (1889). In 1888 there is a report of the 
Chief Inspector for St. Louis calling a meeting of State 
and City Inspectors to discuss these problems. 

At the same time, the American Boiler Manufacturers 
Association was taking cognizance of the problem and, 
in 1889, began work toward raising the standard of 
boiler manufacture. 

Following the explosion at Brockton and another at 
Lynn, Mass., in December, 1906, with similar loss, things 
began to happen more rapidly. On May 29, 1907, the 
Governor of Massachusetts approved the first state 
Boiler Law. This law included provision for a five-man 
Board of Boiler Rules. The Board was appointed on 
July 5, 1907, and on August 30, 1907, had prepared its 
first set of regulations, comprising but three pages. 
More and more rules continued to be developed and in 
early 1909 the regulations were ready for public hearing. 

In 1911 Ohio prepared a law and regulations and other 
states soon joined the parade. All laws had differences 
and the confusion was already beginning to be felt 


ASME Activity 

In 1911, E. D. Meier, president of the Heine Boiler 
Company, was elected president of ASME. He was 
extremely conscious of the imminent chaotic situation 
through the problems of his Company and through his 
official positions in ABMA. 

On September 15, 1911, Col. Meier asked the Council 
of ASME to approve the appointment of a committee to 
formulate standard specifications for the construction of 
steam boilers and other pressure vessels. This request 
was approved and thus began the ASME Boiler and Pres- 
sure Vessel Code activity. 

With C. W. Obert as Secretary, the Committee worked 
until a preliminary report and set of rules was offered in 
1913, consisting of 230 pages. Much opposition ap- 
peared. In September, 1914, public hearings were held 
and in November, 1914, a third draft was prepared. In 
December, 1914, work was begun on the draft of the final 
report which was submitted to the ASME Council early 
in 1915. The Council, at its meeting on March 12, 
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1915, adopted the ASME Boiler Code as an official 
Society document. 


Activity Outside the U. S. 

During this time there were frequent and often dis- 
astrous explosions in England ond on the Continent. 
Studies were undertaken to find causes and to prepare 
rules for safe construction. Insurance and inspection 
procedures were established, and codes were prepared 
and adopted by the several nations. 

Since World War II there has been an attempt to unify 
boiler codes on a world-wide basis through the Inter- 
national Organization for Standardization. The ASME 


The Code 


Boiler and Pressure Vessel Committee has been active in 
this endeavor. 


Expansion of the Code 

The original ASME Code contained rules only for the 
construction and care of boilers made of riveted plate. 
Over the years it has been greatly enlarged, so that it now 
includes, in addition, rules for pressure-vessel construc- 
tion; rules for welding; material specifications, both 
ferrous and nonferrous; stress allowances; and so forth. 
In the Code-making activities can be found many of the 
top metallurgists, top welding enginers, and top de- 
signers in the country. The utilities have also con- 
tributed greatly and have always been represented on 
the main committee by at least one man. 
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ime Operation 


By E. M. Kloeblen, Mem. ASME, Assistant Manager, Safety Codes Department, 
Linde Company Division of Union Carbide Corporation, New York, N.Y. 


"Nhe ASME Boiler and Pressure Vessel Code is a con- 
struction code, not a handbook, for use by experienced 
design engineers, providing minimum standards as they 
become available and are accepted by the Code Commit- 
tee. Specific designs are not considered by the com- 
mittee, but are approved in the states by insurance com- 
= and in the provinces of Canada by the provincial 

oiler inspector. In addition to the states, cities, and 
provinces which have adopted the code in whole or in 
part, it is also a part of many federal government regula- 
tions. It is incorporated in the rules for the construction 
of vessels for use in transportation, such as the Interstate 
Commerce Commission Specifications for Cargo Tanks 
and Portable Tank Containers, Coast Guard regulations, 
and as a part of many military specifications. 

Through the years, a complex co-operative structure 
has developed. Essentially, ASME formulates and inter- 
prets rules for the construction of boilers and pressure 
vessels which industry applies, and the governmental 
agencies enforce them in co-operation with the insurance 
companies. The functions of various groups will be 
described briefly. 


ASME Boiler and Pressure Vessel Committee 

The Main Committee's function is to establish rules of 
safety governing the design, the fabrication, and the 
inspection during construction of boilers and unfired 
pressure vessles, and to interpret these rules when ques- 
tions arise regarding their intent. In formulating the 
rules, the committee considers the needs of users, manu- 
facturers, and inspectors of pressure vessels. There are 
23 members having experience and background in the 
fields of manufacture and use of the products covered 
by the rules as well as other related fields. 

In fulfilling its responsibilities, the committee meets 
six times a year—five times in New York City, and once 


58 / JULY 1959 


at some other location where the problem of building or 
using boilers and pressure vessels is of much concern. 

Each state and municipality in the United States and 
each province in the Dominion of Canada that adopts or 
accepts one or more sections of the Boiler and Pressure 
Vessel Code is invited to appoint a representative to act 
on the Conference Committee, which has limited par- 
ticipation in the voting of the Main Committee and pro- 
vides contact with local problems. At present there are 
56 members. 

There are 16 subcommittees of the Main Committee, 10 
special committees, and numerous task groups of these 
various committees which complete the organization 
responsible for the Boiler and Pressure Vessel Code and 
involve approximately 300 engineers. 

When a question or request for interpretation of the 
Code is submitted to the Secretary, the matter is placed 
before the subcommittee(s) involved, who act upon it by 
correspondence or in a meeting. Depending on the 
nature of the reply, the subcommittee reports to the Main 
Committee in the form of a letter reply, an interpretation, 
a Special Ruling, or Revision to the Code. Interim 
revisions are made semiannually in the form of addenda 
to the triennial publications of the complete Code. In 
this way, provision is made for including the most ad- 
vanced technology as rapidly as it can be made available. 

After the Cases—as Special Rulings and interpretations 
are called—have been acted upon by the Main Committee, 
and have been approved by the ASME Board on Codes 
and Standards, authorized by the Council of the Society 
to act upon them, they are also published in MecHaNnicaL 
ENGINEERING and may be used. Since all states do not 
automatically accept these actions by ASME, it is neces- 
sary to check the jurisdiction within which the boiler or 
pressure vessel will be installed regarding acceptance of 
these modifications. 
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As need arises, the Boiler and Pressure Vessel Commit- 
tee entertains suggestions for revising its Code. Revi- 
sions approved by the Committee are published in 
MECHANICAL ENGINEERING as proposed addenda to the 
Code. If no criticism or comment is received within a 
month they are acted upon and, as finally approved by 
the ASME Board on Codes and Standards and formally 
adopted by the Council, they are included in an addenda 
sheet which when published becomes an official part of 
the Code. 

The Boiler and Pressure Vessel Committee does not 
have funds at its disposal for conducting research and 
engineering test work to improve the rules of the Code. 
However, there are several organizations which develop 
such information that may be used by the Committee. 


Research and Application 

For many years the advancement of the Code incor- 
porating new materials, design, and fabrication rules 
resulted mainly from research and development within 
industry. This is not as prevalent as in past years, al- 
though in some cases special rulings are issued on the 
basis of laboratory test data submitted by the manufac- 
turer and witnessed by Committee members. 

The American Society for Testing Materials. ASTM pre- 
pares specifications for the procurement of materials 
which are reviewed and, if approved, become part of 
Section II of the Code, entitled ‘‘Material Specifications."’ 

American Standards Association. The ASA Standard 
for Flanges and Standards for Bolts and Nuts are among 
the ASA Standards either referred to in the Code or 
reproduced there. 

The Welding Research Council. The Council and its 
Pressure Vessel Research Committee develop information 
for the advancement of welding and pressure-vessel design 
through sponsoring and supervising test programs and 
publicizing the results. This organization is supported 
financially by industry, the various technical associa- 
tions including ASME, and government agencies, 
including the Armed Forces where their interest is in- 
volved. 

The ASTM-ASME Joint Committee on the Effect of Tem- 
perature on Metals. This committee is subdivided into a 
series of “‘panels’’ which supervise research and testing 
projects within their fields of interest. A particular proj- 
ect is customarily given financial support by the inter- 
ested industry group. 


inspection 

Most of the state laws require inspection by licensed 
inspectors who may be in the employ of the state or of a 
casualty insurance company which is licensed to do 
business within the state. Several organizations are 
interested in the inspection procedure, the insurance 
problems, and the adoption of adequate legislation. 

National Board of Boiler and Pressure Vessel Inspectors. 
Uniform administration and application of the Code is the 
purpose of this organization. The membership consists 
of the Chief Boiler Inspector or other legally constituted 
official of states, cities, and provinces adopting one or 
more sections of the ASME Boiler and Pressure Vessel 
Code. 

An important function of this organization is to pro- 
vide a central file and to circulate copies to the local 
inspectors of the Manufacturers Data Report for boilers 
on pressure vessels manufactured to the ASME Code. 


Commissions are provided for inspectors employed by 
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states, Cities, or insurance companies upon their satisfac- 
tory completion of a standard examination which is 
prepared by the National Board and used throughout the 
country. 

This particular action provides for uniform enforce- 
ment in the construction and periodic inspection of pres- 
sure vessels. Through the Board's Bulletin, inspectors 
are acquainted with the latest information on matters 
concerning the National Board, the ASME Boiler and 
Pressure Vessel Code, and similar items. The National 
Board Inspection Code provides a uniform set of rules for 
the inspection and repair of pressure vessels in service 
which has been incorporated as part of the regulations of 
many states. The inspection code includes rules for re- 
pairs by welding which permit field repairs to be safely 
made. 

The National Board sponsors work on the flow testing 
of safety valves, establishes standards for flow-test equip- 
ment, and publishes the capacities for the valves tested. 
As a result of experimental work on blow-off tanks, their 
blow-off-tank rules have been accepted as standard in 
many locations. 

National Bureau of Casualty and Insurance Underwriters. 
This organization of the insurance companies publishes a 
‘Synopsis of Boiler and Pressure Vessel Laws, Rules, and 
Regulations’’ which summarizes local regulations and is 
revised and kept up to date. 

The insurance companies themselves through their 
engineering and inspection organizations provide for 
review of specific designs and furnish the inspection and 
other assistance necessary to proper application of the 
Code. 

Uniform Boiler and Pressure Vessel Laws Society. This 
Society played an important part in obtaining acceptance 
of the Boiler and Pressure Vessel Code when it was first 
written, and continues to sponsor its adoption where 
there are no laws, or where the laws vary from those 
generally accepted as standard. A‘’Model Boiler Law” 
and ‘‘Model Boiler and Pressure Vessel Law"’ are main- 
tained for adoption by the states. An annual Data 
Sheet keeps members acquainted with the regions where 
the Code has been accepted. 


The Future 

A hint of the future of the Code is provided by a list of 
some of the special committees. These now take cog- 
nizance of nondestructive testing, design and fabrication 
to avoid brittle fracture, stress problems, nuclear applica- 
tions, and special jacketed vessels. 

For a still further look into the future consider that 
metals are the materials of construction for pressure ves- 
sels in the Code. But there are a number of nonmetallic 
materials being used in structures today which may find 
their way into pressure-vessel design, such as prestressed 
concrete, impregnated graphite, and glass-fiber-reinforced 
plastics. 

As far as design and fabrication are concerned, the 
Code will keep in step with progress through the research 
projects of the Pressure Vessel Research Committee, the 
Joint Committee on the Effects of Temperature on 
Metals, and industry research 

A full knowledge of the operation of this activity of 
the ASME is necessary to its future development. Its 
continued effective service to industry depends on the 
wide and varied co-operation that has grown over the 
years, and a broadening of this co-operation as the need 
arises 
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Workers on 

incentive production 

do not have to wait for work 
with the Singer 

conveyer system. 

Eight individual conveyers 
moving at 6 to 40 fpm 

in five levels throughout 
the plant are co-ordinated 
from a single control panel. 
Up to four hours 

of storage are provided. 


New Blood 
With a Conveyer 


A.tnouGu nearly all of the jinrikishas in use in the 
Orient at one time were made in Burlington, N. J., 
most U. S. manufacturing has been aimed for the 
domestic market first, with foreign markets a second- 
ary consideration. The Singer sewing machine was 
a notable exception. Its manufacturers took a global 
view even a half century ago. 

In the past decade, the Singer Manufacturing Com- 
pany’s U. S. operations have fallen on hard times, with a 
triple threat to their continuation—emancipation, in- 
dustrialization, and what Fortune terms ‘‘hardening of 
the assets.”’ 

The emancipation took place with American women 
who just don't do as much of their own sewing as they 
used to. The industrialization has taken place in the 
Orient, particularly India and Japan, and Japan has 
become such a tough competitor in the U. S. that all 
other American sewing-machine manufacturers have 
gone out of business. The “‘hardening of the assets’’ 
has resulted from a 100-yr conservative accumulation of 
more assets than are being profitably employed. 

One of these “‘assets’’ is a 3,000,000-sq-ft plant at 
Elizabethport, N. J., now so much too large and too 
old that 1!'/>-million sq ft are up for sale and operations 
are being more efficiently consolidated in the remaining 
half. First — is the development of a —— 

‘‘packaged"’ plant for the production and assembly of 
one model of sewing machine and the production of 
parts for two other models assembled elsewhere. 

To cut manufacturing costs to a competitive level, 
1'/, miles of conveyer in eight closed loops with four 
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automatic transfers have been installed by Mechanical 
Handling Systems, Inc., of Clark, N. J., at a cost of 
$5 million. Materials for the fully produced model 
enter the plant as blanks and leave as finished machines. 
Traffic flow on the conveyer was planned by Mechanical 
Handling and Singer engineers to permit the use of an 
incentive-wage system and to provide for 1-shift opera- 
tion in some areas and 2 shifts in others. 

By contract with the union, the company agreed that 
the conveyer would always have work waiting for each 
employee, and that there would be an empty space availa- 
ble to receive finished work for transportation along 
the line. Since each worker sets his own pace, and to 
minimize work stoppage by a failure in any part of the 
plant, up to four hours of storage are provided on the 
conveyer and it is not necessary to maintain a sequence. 
Any stage of work can be hung on at any time, since 
pickoff for such automatic operations as degreasing or 
painting is controlled by projecting fingers on the racks. 

Since parts are light enough to be carried easily, 
unconveyerized subassembly lines could be integrated 
into the flow pattern. At one see there is a cross 
flow where parts are passed by hand to five separate 
operations before being returned to the conveyer loop 
as it doubles back on the opposite side of the work 
area. 

One of the greatest production economies resulted 
from installation of a completely automatic $600,000 
electrostatic painting operation which can handle 
various sizes of parts (at different times) at a rate of 
6 to 1500 units per min. 
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Manual 
assembly 
and 
adjusting 
stations 
also feed 
to the 
conveyer 


Painting is 
entirely 
automatic. 
The conveyer 
carries 

parts past 
electrostatic 
painting 
machines. 


Although final assembly is primarily manual, set 
screws, center screws, and shoes are automatically 
installed in the head by machine 


Here, the conveyer travels in a 4-ft-ID semicircle 
while a disk whirling at 3600-rpm centrifuges paint 
toward the parts in a very fine mist. A hydraulically 
operated reciprocating shaft moves the disk up and 
down through 10 to 12 complete strokes per min. 
Grounding the conveyer to get a positive charge and 
providing a 90,000-volt low-wattage current for a 
negative charge on the disk insures the travel and 
clinging of every particle of the paint to the surface of 
the part. 

There is no waste and, provided the part has no areas 
in its geometry that will cancel out the electrostatic 
attraction, the distribution of paint is uniform. A 
finish thickness of three double coats can be accurately 
controlled to provide a § */4 mills net thickness when the 
paint is dry. 

No mechanical agitation of the paint is required once 
it is in the system. Paint temperature is more critical 
than room temperature and is maintained at 105 to 
110 F to keep it above ambient, even during the summer. 
After receiving two coats of primer, parts are baked for 
30 min at 185 F and cooled, then sprayed for a third 
time with two final coats of enamel and baked again 
for 30 min at 325 F. 

The new facilities have turned an old inefficient 
operation, scattered among several multistory buildings, 
into a closely integrated 180,000-sq-ft plant designed 
to employ 750 people working two shifts to produce 
5000 complete machines a week and an additional 5000 
sets of parts for the other two models to be assembled 
at a Singer plant in Anderson, S. C. 
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Composition of Lubricating Oils 


A metHop of determining the composition of lubri- 
cating and other oil stocks in terms of different types 
of molecular structure has been developed by Gulf 
Research & Development Company. The result of a 
fundamental-research program, it will enable process 
and product engineers and chemists to correlate the 
performance of these oils with hydrocarbon type and 
the distribution of hydrocarbon types with respect to 
molecular weight. 

In order to develop the method for the determination 
of hydrocarbon types, it was first necessary to recognize 
the various hydrocarbon types contributing to a mass 
spectral pattern. In a mass spectrometer, electron 
bombardment of the hydrocarbon sample produces 
numerous charged fragments of different masses by 
breaking C-H and C-C bonds. The mass spectrometer 
then separates these fragments according to their mass 
distribution and measures the number of individual 
fragments in terms of ion currents. 

Gulf's study showed that the sum of the ion currents 
is a linear function of the molecular weight for each 
homologous series. With this basic generalization 
established, it was then possible to calculate from mass 
spectral data the composition of a lubricating oil in 
terms of alkanes, noncondensed cycloalkanes, con- 
densed cycloalkanes and the number of rings per mole- 
cule, alkyl benzenes, and condensed aromatics up to 
and including three rings per molecule. 

Data in terms of these hydrocarbon types provide a 
wealth of information to the process and product 
engineers and chemists which has not been available 
heretofore. It is now possible to correlate on a much 
firmer basis the physical properties of lubricating oils 
and their engine performance in terms of the distribution 
of the various types of hydrocarbons. 

The establishment of how different molecular types 
affect performance is, of course, the first step in leading 
to tailor-made oils, that is, oils containing predeter- 
mined concentrations of definite type in order to have 
desired, preset performance characteristics. 

A portion of the work which led to obtaining the 
information on the composition of lubricating oils is 
described by G. F. Crable and N. D. Coggeshall in a 
paper, “Application of Total Ionization Principles to 
Mass Spectrometric Analysis,’" Analytical Chemistry, 
vol. 30, March, 1958, pp. 310-313. 


Types 430, 304, and 310 stainless-steel mufflers in both 
conventional and new designs are being tested in a variety 
of automobiles. They would replace those made of mild 
steel which last 9 months to 1'/» yr, on the average, or 
about 15,000 miles under the corrosive attack of the sul- 
furic and hydrochloric acids which modern fuels pass 
into the exhaust system 

Test surveys made in the co-operative program of Alle- 
gheny Ludlum Steel Corporation and a number of muffler 
manufacturers reveal that short-run, stop-and-start 
driving is hardest on mufflers. One reason is that cor- 
rosion occurs when the muffler operates in the 180 to 200- 
F range. With continuous or high-speed driving, tem- 
peratures go up to 850 or even 1100 F and the corrosive 
condensates are evaporated and blown out through the 
tailpipe. 
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Automatic Storage 
and Handling 


A new push-key storage and handling system de- 
livering loads of up to 3500 lb to or from any of 4800 
storage compartments at an average of a load a minute, 
is announced by Triax Equipment, Cleveland, Ohio. 

The new ‘two-way Retriever’’ system transports 
these loads to or from a central loading dock entirely 
by electrical control, and requires less than one half 
the floor area used by conventional storage methods. 

It can be enlarged to provide selective delivery of any 
desired volume of material. An electrically operated 
traveling carrier moves horizontally along an aisle, 
then vertically to deposit or remove a load from tiers of 
compartments 

It can load or unload from openings on both sides 
of narrow aisles. A push-key panel at the end of each 
aisle provides for selectivity in loading or unloading 
specific compartments. 

At the end of the aisles, loads are transferred to or 
from roller conveyers by mechanical means, for delivery 


Gyro-Glide monorail trains would use automobile 
freeways as existing rights of way for operation 


to the loading dock or to the Retriever unit for storage. 

Aisles which are 30 in. wide are lined with storage 
compartments to a height of just under 21 ft. The 
longest aisles are 150 ft in length and 42 in. wide. Each 
has 1008 compartments, extending 3 ft back from the 
aisle and approximately 2 ft at the opening. Vertically, 
the compartments are eight high. 

Two 110-ft aisles contain 1392 compartments each, 
for 12-high stacking. The compartments extend 24 in. 
back from the aisles and are 18 in. at the opening. 

Because loads are stocked above normal heights 
and the need for wide aisles is eliminated, 4800 storage 
compartments require only 5005 sq ft of floor space, 
including the operator's area and the conveyer system 
for transfer of loads to or from the central loading dock. 

One man can handle the entire system without touch- 
ing the loads involved, and extension of this one-man 
push-button control to a large storage area is merely a 
matter of adding more units to the system as desired. 


Monorail Rapid Transit 


Gyro-Guiipe monorail trains have been designed by 
Northrop Corporation, Hawthorne, Calif., to fit the 
rapid-transit needs of metropolitan areas. 

Preliminary design of a system for a 1-mile link be- 
tween downtown Seattle, Wash., and that city’s Century- 
21 Exposition, which opens in 1961, is complete and 
engineering and production schedules for Seattle have 
been established pending a contract award. 

Gyro-Glide could make use of the freeways and other 
existing rights of way. 

It uses a unique propulsion and gyro-stabilization 
unit and extremely lightweight airframe-type construc- 
tion. 

The propulsion unit requires no trolley or third rail 
between stations. A 1000-lb inertial flywheel, set 
in motion by a station power source, whirls at speeds up 
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to 4400 rpm, turning a generator which provides current 
for the traction motors until the next station stop. 
On long runs, the flywheel can pick up new energy from 
sections of powered rail along the route without stop- 
ping. While the train is in motion, the flywheel also 
acts aS a gyroscope to resist swaying. Weight of a 
four-car Grro-Glide train is approximately 114,000 lb 
fully loaded—about one fourth the weight of con- 
ventional trains. 

Cost of the overhead track and support structure 
would range between $1 and $2 million per mile, depend- 
ing on location of routes and the number of station 
platforms required. Gyro-Glide cars would cost about 
$100,000 apiece when ordered in quantity. 

Northrop would act as project manager for an entire 
transit-system “‘package’’ including trains, track, sup- 
port structures, stations, and maintenance equipment. 

In the current design, each 52-ft-long, 10-ft-OD car 
would have seats for 64 passengers. This capacity can 
be changed by design modification to meet the needs of 
various transit systems. Number of cars per train can 
also be varied according to need. 

Top design speed is 150 mph, but actual rey 4 
speed in a transit system would probably be about 60- 
mph peak on a 1-mile run. For a long run between 
stations, top speed of about 100 mph is considered 
desirable. 

The gyro-power unit is manufactured by the Oerlikon 
Company of Switzerland and is in use on buses and 
mine cars in Europe. 


Automatic Check Reader 


ELECTRONIC EQUIPMENT that can ‘“‘read’’ magnetic- 
ink characters imprinted on paper checks and transmit 
the information instantly into data-processing systems 
for automatic sorting and accounting has been dem- 
onstrated by IBM's Product Development Laboratory. 

The main elements of this Series 1200 Character 
Sensing Equipment can read and act upon numbers and 
symbols which are inscribed in magnetic ink at the 
bottom of checks, deposit slips, and other bank forms. 
Easily readable by eye as well as by machine, the mag- 
netic-ink characters have been specially styled and 
standardized under an extensive program sponsored by 
the American Bankers Association to be adaptable to 
equipment in all parts of the country. 

There are 12 billion checks a year written now and 
it is estimated that the total will increase to 20 billion 
by 1963. Sorting and accounting for these checks are a 
major commercial bottleneck. Four basic pieces of 
equipment are used: (4) A Proof Inscriber which proves, 
lists, distributes, and endorses checks while automati- 
cally imprinting the documents with magnetic-ink 
characters for compatibility with the rest of the equip- 
ment; (6) a Sorter-Reader which automatically se- 
quences and arranges 54,000 checks per hr, senses the 
magnetic-ink information and feeds it into other seg- 
ments of the data-processing system; (c) a companion 
Sorter-Reader Control acts as the buffer for feeding 
information from the sensing unit into computers or 
punched-card accounting devices; (d) a Utility Inscriber 
which is an electric typewriter for quick imprinting in 
magnetic ink of damaged or substitute documents for 
system compatibility. 


Checks are automatically sorted, posted, and 
otherwise processed with a new IBM system 
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Radioisotope Light Sources 


Several types of light sources, based on the excita- 
tion of a phosphor by radioactive gases—krypton 85 or 
tritium—have been developed by the U. K. Atomic 
Energy Research Establishment at Harwell, England, 
according to an article by E. J. Wilson and J. D. H. 
Hughes of AERE in the British journal, Engineering. 

Although there are many hundreds of phosphors, the 
most efficient for this purpose are those of zinc sulfide 
and cadmium sulfide. 

The radioisotopes used must have low toxicity, high 
energy, low cost, and ready availability. Gamma rays 
must be absent and there should be no undesirable by- 
products. Krypton 85 is the most desirable, since it 
is an unreactive gas which is not retained in the body 
for any length of time if it is inhaled in the event of 
accidental or malicious breakage. The small amount of 
gamma radiation present is not harmful when small 
quantities are used. 

Tritium is useful, but comparatively expensive and 
somewhat toxic. There is no gamma hazard, so little 
shielding is necessary. However, plastics cannot be 
used for containment as tritium will diffuse through 
them by exchanging with the hydrogen atoms in the 
molecules. 

A spark-free source of illumination is provided by the 
radioisotope light sources where there might be an 
explosion hazard. The light sources are portable, 
absolutely self-contained, and unfailing, requiring no 
outside source of power. They will be particularly 
useful for direction indicators, exit signs, and various 
other types of markers. 

The brightest source produced so far has an 8-in-diam 
lens and produces a more or less parallel beam of light 
of 2000 to 3000 microlamberts intensity. This is visible 
for more than a half mile in the dark, and provides 
enough light to enable newsprint to be read when held 
3 or 4 ft from the light. One curie of krypton 85 is 
used. More light could be produced with higher activi- 
ties, but heavy shielding would be required 
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Passengers would board jets without 
climbing stairs in a mobile departure 
lounge driven to the aircraft 


Mobile Departure Lounge 


A mosiLe departure lounge will be used to transfer 
passengers to jet aircraft at the Washington International 
Airport now under construction at Chantilly, Va. This 
is a large vehicle which will stand on cushioned stilts and 
wheels. Measuring about 15 by 60 ft, it will comforta- 
bly accommodate approximately 75 passengers at the 
second-floor level. The passenger will step directly 
from the terminal building, through a ‘‘gateway’’ and 
into a ‘‘docked’’ mobile lounge. 

At the appointed time the mobile lounge will be 
towed from the terminal building to the waiting air- 
craft. This can be parked at any distance from the 
terminal building to cut down expensive jet taxiing 
time. The lounge will attach to the aircraft doorway, 
and passengers can walk through and take their seats 
without ever having climbed or descended a single step. 


5000-Watt Thermoelectric Generators 


A §000-wartr thermoelectric generator will be built 
by Carrier Corporation for the U. S. Navy Bureau of 
Ships for full operation within a year. The unit will be 
15 to 20 times more powerful than experimental devices 
developed to date. 

‘Because it is potentially noiseless and vibration-free, 
this could become a vital element in our defense pro- 
grams,’ according to J. F. Downie Smith, Mem. ASME, 
vice-president in charge of Carrier's central Research and 
Development Division. The lack of moving parts makes 
thermoelectric generators difficult to detect. 

“In the future,’’ Dr. Smith said, “these devices will 
have a wide variety of uses. Thermoelectricity is an 
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obvious source of power in those parts of the world 
where conventional methods are not feasible. This 
technique can also be used for radio transmission and 
reception in areas where no current is available and when 
batteries are impractical.”’ 

These unique generators which require only heat to 
produce electricity, could be powered by natural heat 
from the sun or even heat escaping from industria! chim- 
ney stacks, which currently is wasted. 

‘Thermoelectric generators in the foreseeable future 
will provide stand-by emergency service when other 
power equipment is out of order. This applies to 
smaller units for residences as well as larger sizes for 
commercial power plants. During the next decade 
their capacity undoubtedly will be greatly increased,”’ 
he added. 

Carrier Corporation has conducted and sponsored basic 
research in this field for some years, and is also engaged 
in studies of similar thermoelectric mechanisms which 
transform electricity directly into heating or cooling 
without any moving parts. 

Westinghouse Electric Corporation has received a 
similar contract. 

Construction of the generator, Westinghouse officials 
said, is the first step in solving material-selection, fab- 
rication, assembly, and operating and control problems 
of a large-scale thermoelectric power plant. 

The heat source to power the new thermoelectric 
generator will be diesel oil or other fuel readily available 
to the Navy. 

Thermoelectric power generation requires that a 
difference in temperature be maintained across the 
thermoelectric materials which, when heated, produce 
electricity. The cool side of the Westinghouse generator 
will be maintained by cooling with water. Ordinary 
sea water will be used directly, if possible, although 
fresh water, cooled by sea water in a heat exchanger, will 
be used if necessary. 

The electrical output of the new generator will be 
such that it will operate existing Navy electrical equip- 
ment. The generator will operate with maximum 
quietness and will be designed for maximum shock and 
vibration resistance 

The utmost in flexibility will be built into the thermo- 
electric power plant. Although intended to be the 
small-scale prototype of a shipboard installation, it 
may be used directly as a movable or portable power 
source. 

The 5-kw generator will be designed and built by 
Westinghouse primarily in its new central engineering 
laboratories 

Within the foreseeable future thermoelectric generators 
will operate with an efficiency as high as 35 per cent, it 
was predicted by Clarence Zener, director of the West- 
inghouse Research Laboratories. 

Dr. Zener said that this top efficiency from a thermo- 
electric generator would be obtained by carefully select- 
ing those materials which give maximum thermoelectric 
performance within the band of temperatures where they 
operate best. These materials then would be ‘‘cascaded”’ 
one after the other into three stages to cover a tempera- 
ture range from about 3500 F down to room temperature. 

Each stage of such a cascaded thermoelectric generator 
would accept the ‘‘waste"’ heat discharged to it by the 
stage pon j Therefore, the over-all efficiency of the 
three stages would be greater than that of any single 
stage. 
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Nuclear Briefs 


> Canadian Reactor for Fuel-Physics Studies 

A NEw low-powered nuclear reactor designed specifi- 
cally for testing fuel arrangements in large power reactors 
is to be built at the research center of Atomic Energy of 
Canada, Ltd., near Chalk River, Ontario. The new 
100-watt reactor, known as ZED-2, will be moderated 
with heavy water, and early experiments will use bundles 
of uranium-oxide rods of the type planned for use in large 
atomic power plants such as the proposed 200-mw 
CANDU. 

Basic design features for the $3-million — were de- 
veloped at Chalk River. Detailed plant design, reactor 
engineering, and construction will be by Foster Wheeler 
Limited, the Canadian subsidiary of Foster Wheeler Cor- 
poration, New York, N. Y. 


New Oxygen Steelmaking Process 


A SwepisH oxygen steelmaking process, which has 
attracted world-wide metallurgical interest because of 
its high operating efficiency and low installation cost, 
has been brought to the United States and Canada by 
Dravo Corporation. The company has acquired exclu- 
sive marketing, plant-design, and construction rights for 
the United States and Canada according to an announce- 
ment by Carl B. Jansen, Mem. ASME, and president of 
Dravo. 


Developed by Stora Kopparbergs Bergslags AB, giant 


600-yr-old Swedish producer of steel, pulp, ae 
and chemicals, the Stora-Kaldo ag uses an inc 
u 


ined, 
variable-speed rotating furnace for the reduction of pig 
iron to steel. 

Although the Stora-Kaldo process was developed pri- 
marily for the production of steel from Sweden's high- 
phosphorus iron ore, its ability to produce top quality 
steel in a broad range of specifications from low-phos- 
phorus iron, more common in this country, has been 
thoroughly proved. 

Using average U. S. pig iron with scrap additions, 
ingot yields in excess of 91 per cent can be expected in 
most applications, with blowing rates of more than 3 tons 
per min. It is estimated that a U. S. or Canadian Stora- 
Kaldo installation will cost between 50 and 65 per cent 
less than a new open-hearth shop with similar capacity 
and auxiliaries. 

For a plant with an annual ingot capacity in the range 
of 1 million tons, using existing open-hearth buildings 
and auxiliaries, capital requirements for a Stora-Kaldo 
installation are estimated at less than $8 per annual ingot 
ton. 

Plant designs already have been prepared, heat and 
material balances have been smeiioel and economic 
analyses have been made on the process for a number of 
proposed applications in this country. 

Although the Stora-Kaldo furnace resembles a conven- 
tional Bessemer converter, it is rotated at variable speeds 
up to 30 rpm at an inclined angle of 17 deg from the 
horizontal with an oxygen pressure of 40 to 50 psi in- 
jected into the vessel through a water-cooled lance. 
Pressure at which oxygen is injected into the furnace 
produces a quiet reaction and consequent reduction of 
iron loss in exhaust gases and slag. 

The open-hearth type of reaction at the slag-metal 
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p> New Production Reactor at Hanford 

The Atomic Energy Commission has entered into a 
cost-plus-fixed-fee contract with Kaiser Engineers, Di- 
vision of Henry J. Kaiser Company, Oakland, Calif., for 
construction of the New Production Reactor at Han- 
ford Works, Richland, Wash., scheduled for initial 
operation in October, 1962. 

Kaiser's contract will be for about $100 million of the 
$145-million total cost of the graphite-moderated reactor 
which will be for the production of plutonium. Elec- 
tric-power generating equipment can be added ata later 
date if desired. 

Design and engineering work on the reactor is by 
General Electric Company, the AEC’s sae: operating 
contractor at Hanford. Burns and Roe, New York City, 
are supplying architect-engineering services for the heat- 
dissipation and supporting facilities. 


interface inherent with Stora-Kaldo, combined with the 
rotational characteristic of the furnace, permits selec- 
tivity in the elimination of metalloids and produces 
low-phosphorus, low-nitrogen, and low-sulfur steel at 
an easy-to-control tapping temperature. 

Variation of the rate of vessel rotation and its conse- 
quent influence on slag composition and temperature 
produces a slag with controllable chemistry. It also 
contributes to high yield. 

In addition, the ease with which carbon elimination in 
the refining process can be stopped at a predetermined 
point minimizes time required for carbon control and 
eliminates the necessity for recarburization. 

Combustion of essentially all CO to CO, within the 
furnace minimizes gas volume and the cost of gas clean- 
ing. Atthe same time it permits melting of large quanti- 
ties of iron ore, sinter, or scrap during the refining proc- 
ess, thus producing a high steel tonnage per ton of 
molten pig iron charged. 

The Stora-Kaldo oxygen steelmaking process in 


operation at the Domnarvet plant of the Swedish 
firm which developed the process 














Air-Car 


The Air-Car 


operates equally well 
on land or water. 

A proposed refinement 
of the test mode} 


is shown, at left. 


A veuicte that rides on a cushion of low-pressure 
air and can travel in any direction over unobstructed 
terrain or across bodies of waters has been announced 
by Curtiss-Wright Corporation (see also *‘‘Vehicles 
Without Wheels,’’ MecHanicat ENGINEERING, February, 
1959, pp. 82-83). It has no conventional wheels, axles, 
brakes, clutches, transmissions, or frame. Both sus- 
pension and propulsion are accomplished by the use of 
low-pressure, low-velocity air. The suspension of the 
vehicle is accomplished through maintaining '/,-psi 


under the vehicle augmented by a deflection membrane. 

The Air-Car serves not only as a land and marine 
vehicle, but has so many potential uses that it is offered 
for sale in limited quantities for the purpose of de- 


Materials Briefs 
> Self-Adhesive Foam Tape 


A NEw, inexpensive polyurethane-foam tape coated 
with a unique high-temperature, permanent, pressure- 
sensitive adhesive is being made by Richards, Parents 
and Murray, Inc., New York, N. Y. The adhesive will 
hold permanently in spite of extreme and repeated fluc- 
tuations from zero to 300 F, according to the maker. 

Both the polyurethane and the adhesive are noncorrod- 
ing and impervious to moisture. The tape has excellent 
sound and heat-insulating qualities, superior cushioning 
against shock and vibration, is an effective seal against 
dust and dirt, and is chemically inert. The foam, which 
is flexible, does not crush down into a ‘‘compression set"’ 
but continues indefinitely to maintain a vibration and 
shock-absorbing life. 

Delicate instruments can be cushioned in installations 
subject to shock and vibration, doors can be sound damp- 
ened or air sealed, windows weatherstripped, office ap- 


Bath tape and adhesive in a new inexpensive tape 
are noncorroding, impervious to moisture, sound, 
and heat insulating and vibration cushioning 


veloping customer requirements and customer thinking 
with regard to utilization. After obtaining this in- 
formation, the sizes, powers, and configurations that 
will be put into full production will be determined. 

Using a conventional piston-type engine ranging in 
size from 50 to 200 hp, the Air-Car lifts itself 6 to 12 in. 
off the ground when the engine is accelerated. It will 
carry from 1 to 4 passengers and travel forward, back- 
ward, sideways, or turn in a circle. It weighs approxi- 
mately 425 lb per passenger or payload equivalent. The 
experimental model is capable of 30 mph on land or water 

cavitation and hull-resistance problems are eliminated. 
It is limited to 6 per cent grades at present. In produc- 
tion quantities, price will be competitive with autos. 


pliances given sound-absorption linings, air-conditioner 
leaks sealed, and there are any number of other uses. 


> Flexible-Inorganic-Film Electrical Insulation 

Many potentially important applications of electrical 
circuitry at high temperatures are presently hindered by 
the lack of high quality flexible-wire insulation. Recent 
discoveries at Bell Telephone Laboratories indicate 
that fluoride coatings can be formed on copper, aluminum, 
and other metal wires which will provide exceptionally 
high insulation value at elevated temperatures while 
retaining flexibility and freedom from porosity. 

The insulating coatings are formed directly on 
freshly cleaned copper or aluminum by exposing them 
to oxidizing carriers of fluorine such as hydrogen fluoride 
or elemental fluorine at temperatures from 300 to 600 C. 
The thickness of the resulting copper-fluoride and alu- 
minum-fluoride films depends on the temperature at 
which they are formed, the concentration of fluorine, 
and the time of exposure. Aluminum forms a fluoride film 
one micron thick in a few minutes at 550 C. These 
films remain adherent when bent repeatedly at 90-deg 
angles. 

Electrical insulation values are very high for both 
copper and aluminum films, being in the order 10'° 
and 10'! ohms at room temperature for films in the order 
of 1 to 2 microns thick, between probe electrodes '/,-in. 
indiam. The films retain their excellent insulating prop- 
erties at high temperatures. For example, aluminum- 
fluoride films exhibit resistances of about 7 X 10% 
ohms at temperatures as high as 500C. 

The aluminum-fluoride films show excellent resistance 
to oxidation even above 600 C. They also show no 
tendency to hydrate or dissolve on exposure to high 
humidity. The insulation does not break down even 
at 450 volts at 5O0C. 
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Water Decomposed by Light 


A metxop for decomposing water into its basic ele- 
ments by means of a beam of light has been discovered 
by two New York University scientists. Their work 
apparently confirms certain theories dealing with photo- 
synthesis in plants and may be useful in future studies 
concerning solar-energy applications. 

The method was developed in the course of basic re- 
search into the electrical properties of certain organic 
crystals. The studies were made by Hartmut Kallman, 
professor of physics at NYU, and Martin Pope, research 
scientist at the University’s Institute of Mathematical 
Sciences. 

Laboratory equipment used in the project is similar 
to a solar battery, but the study involves the use of arti- 
ficial ultraviolet light rather than sunlight. The organic 
crystal used is anthracene, an inexpensive chemical re- 
lated to the moth-ball chemical naphthalene. 

A flat, circular crystal, 0.0005 in. thick and 0.02 sq in. 
in area, is mounted in an electrical cell. Each of the 
two faces of the tiny wafer is bathed in a separate dilute 
salt solution. This is accomplished by mounting the 
crystal in a small window of a plastic divider that sepa- 
rates the two salt solutions. 

When ultraviolet light is shone on one face of the 
crystal, the crystal becomes a battery, developing a 0.2- 


> Stainless-Steel or Brighter Chrome Bumpers? 


A test automobile bumper made of type 301 stain- 
less-steel clad on both sides of a mild-steel center, 
made in the form of a sandwich, is in excellent condi- 
tion after more than two years in service. 

One of six bumpers made especially for testing by 
Allegheny Ludlum Steel Corporation, it exhibits no 
pitting, peeling, or corrosion and may someday replace 
the current bumpers made of a mild steel with a coating 
of chrome flashing. 

On the other hand, processes developed by Metal & 
Thermit Corporation, Detroit, Mich., apply a much 
thicker layer of chromium than ever before possible and 
increase corrosion and rust resistance up to 500 per cent, 
adding years to the life of chrome-plated trim on auto- 
mobiles. 


p> Die-Casting Die-Core Material 

A molybdenum-base alloy for use as a die-casting die- 
core material is reported by the Die Casting Research 
Foundation (DCRF), which is affiliated with the Ameri- 
can Die Casting Institute, New York, N. Y. 

Superior resistance is shown to “‘heat checking or 
crazing,’’ which is the most common cause for die fail- 
ures, particularly when casting the higher temperature 
metals such as aluminum and magnesium-base alloys and 
brass. 

The alloy resulted from a research program sponsored 
by DCRF at Battelle Memorial Institute and with the 
co-operation of Climax Molybdenum Corporation of 
Michigan, Universal-Cyclops Steel Company, and the 
testing and production facilities of several of the DCRF 
member companies. 

From hundreds of materials tested, only molybdenum 
displayed substantial superiority in resisting heat 
checking. 
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volt potential. This voltage forces a current through a 
measuring circuit while the light is on. Measurements 
are made through two silver wires, one in each of the 
salt solutions. 

The power developed by the tiny crystal is of the 
order of only a millionth of a millionth of a watt. 

The fact that current flows through the cell is evidence 
that water is being decomposed, with hydrogen forming 
on one face of the crystal and oxygen on the other. This 
result may be of special significance in the study of 
tages ype ese the still imperfectly understood process 

y which plants utilize solar energy to transform carbon 
dioxide and water into carbohydrates necessary for 
growth. 

One explanation of photosynthesis places chlorophyll 
in the role of a photovoltaic generator, which becomes 
an electric battery under the influence of light. This 
battery, it is thought, causes water to decompose. 

The NYU scientists’ study indicates that it is possible 
for light to decompose water directly if the light is first 
intercepted by a material of the appropriate molecular 
structure. 

A paper, ‘Photovoltaic Effect in Organic Crystals,”’ 
describing this study appears in the February, 1959, 
Journal of Chemical Physics. The project was supported 
by the Office of Naval Research and the Air Force Cam- 
bridge Research Center. 


Molybdenum has only one half the thermal expansion 
and four times the thermal conductivity of standard 
steel. Although its hardness is very low at room 
temperature, it is at least twice that of standard steel 
at 1500 F, and this can be further increased by improved 
working and by alloying. 


p> Rubber “Mouse Tails” 

Rubber ‘‘mouse tails’’ which eliminate the need for 
clasps or waxed-string ties for securing components 
such as resistor capacitors or for tying bundles of 
wire have been patented by the Boeing Airplane Com- 
pany which has licensed Rubber Teck Company, Gar- 
dena, Calif., to produce them. 

To tie down a group of wires, two small holes are 
drilled in the tet es fo the equipment. The 1'/>-in- 
long mouse tail is inserted through one of the holes and 
then looped over the wires and pulled through the 
second hole until it is tight. In the process of pulling 
the rubber through the hole, the cross section of the 
mouse tail is reduced, so that, when it is released, the 
expansion holds it firmly. 


Wires are simply ‘‘tied down"’ with rubber mouse tails that are inserted 
through one hole, drawn over the bundle, and pulled through second 
hole 
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PHOTO 
BRIEFS 


1 Pyroceram Radomes. Radomes for the Navy's Tartar mis- 
sile are being made of Corning Glass Works glass-ceramic, 
Pyroceram (described in MECHANICAL ENGINEERING, July, 
1957, pp. 662-663). 

2 Cools as It Forms. Water-cooled forming dies eliminate 
separate cooling of parts in the postforming of certain laminated 
plastics at Taylor Fibre Company, Norristown, Pa. Method is 
practical only for runs of over 10,000 parts since die cost is 
doubled. Special fixtures for separate cooling, and uncurling 
troubles, are eliminated. 

3 Stored-Program Demonstrator. A miniature information- 
processing machine, which includes 29 relays with 500 contacts 
and about 1500 wires with 288 ‘‘reading fingers,"’ is used at Bell 
Telephone Laboratories to demonstrate the operation of digital 
computers and electronic telephone-switching systems. Itcan 
be made to perform a new task simply by changing the punched 
cards. A lighted numerical display accompanies performance 
of logic or arithmetic functions. 

4 Density-Drag Measurement. The density drag of the 
atmosphere will be measured at previously uncharted altitudes 
as high as 300 miles with a 9-ft mylar plastic sphere ejected from 
a rocket as an 18-lb folded package. Balloon inflates when 
Freon gas is discharged from a small capsule into a hollow plas- 
tic strut. An aluminum can will contain a special accelerometer 
and radio to measure and transmit data on as little as 0.00001 g 
during a 7 to 8-min free-flight period. It was designed by 
Arthur D. Little, Inc., for the Air Force. 

5 Unspliced Hose. Large-diameter hose can be produced in 
any transportable length with a new secret continuous-produc- 
tion process at Goodyear Tire & Rubber Company. 

6 Mobile Sodium-Melting Unit. Two 55-gal heaters liquefy 
sodium which is then gravity-fed to a foil-insulated transfer 
tank beneath the platform of a device made by Atomics Inter- 
national. From there it is forced by nitrogen pressure into two 
filter tanks and transferred to a nuclear test facility, eliminating 
the need for stationary melting stations. 

7 Steel Form for Concrete. An intake trash rack at Trinity 
Dam, Calif., will be cast in concrete with a steel form made by 
Blaw-Knox Company. Forms were made to close tolerances to 
receive structural gates and provide an extremely smooth finish. 
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J. FOSTER PETREE 
European 


Correspondent 


Chapelcross Goes Active 


On May 2, 1959, the Chapelcross nuclear power sta- 
tion of the United Kingdom Atomic Energy Authority 
officially went into service, supplying electric current to 
the national grid. It is the first nuclear power station 
to start operating in Scotland, the second in the United 
Kingdom and (according to Lord Plowden, Chairman 
of the Authority) only the fourth in the world; the last 
figure should be qualified, perhaps, by the distinction 
that it applies to those engaged in contributing to a 
public supply. The little village of Chapelcross, which 
the station now dominates, is near the town of Annan, 
in Dumfriesshire, and was almost unknown outside of 
its own neighborliood until the Atomic Energy Author- 
ity selected it as a site and began to build. The district 
is on the north shore of the Solway estuary and is mainly 
agricultural. 

With a few modifications and improvements suggested 
by experience, the Chapelcross station closely resembles 
the pioneer plant at Calder Hall, in Cumberland, which 
was connected to the grid by Queen Elizabeth II in Oc- 
tober, 1956, and has been delivering current steadily 
ever since. 

Work began on the site a year before Calder Hall 
started to produce electricity—showing that the Author- 
ity had every confidence in the success of the design; 
but whereas the original Calder Hall plan was for two 
reactors only, of the gas-cooled graphite-moderated type, 
using natural uranium, Chapelcross was designed to have 
four, with a total output of 140 megawatts. The 
original Calder Hall plant has since been duplicated on 
that site, but Chapelcross was laid out as a whole, and the 
plan is therefore rather different, the four units being 
arranged inline. It differs also from Calder Hall in being 
provided with a cooling pond, in which the spent fuel 
elements are deposited until they are safe to transport to 
the recovery plant at Windscale, about 75 miles away; 
and in having removable graphite sleeves in the fuel 
channels, as a safeguard against the ‘“‘Wigner effect,” 
which had caused trouble at Windscale. 

Each of the four reactors at Chapelcross consists of a 
mass of graphite, 36 ft in diam and 27 ft high, built up 
of 58,000 bricks closely fitted together and having in it 
about 1800 vertical channels, of which 1696 contain 
fuel elements. The other holes are used to accommodate 
the control rods and instruments. The fuel elements 
are uranium bars, an inch in diam and 40 in. long, 


Correspondence with Mr. Petree should be addressed to 36 May- 
field Road, Sutton, Surrey, England. 
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sealed in cans of magnesium alloy which are pro- 
vided with fins to dissipate the heat; six elements are 
stacked in each hole, one above another. The heat 
is removed by pumping carbon dioxide through the 
reactor at a pressure of 100 psi, and to maintain 
this pressure the whole reactor is encased in a 
cylindrical steel pressure vessel, 37 ft in diam, 70 ft high, 
and with walls 2 in. thick. Four large ducts at the top 
convey the hot CO, to the heat exchangers, in which 
steam is generated to drive the turbogenerators, and 
similar ducts return the cooled gas to the bottom of the 
reactor. The CO, flows through at the rate of about a 
ton per second. The whole reactor is cased in a bio- 
logical shield of mass reinforced concrete, 7 ft thick, to 
protect the personnel against radiation, and this is lined 
with a thermal shield of 6-in. steel plates to keep the 
concrete cool. Between the shields is a 6-in. air gap 
through which cold air circulates. 

The heat exchangers are 80 ft high and 17'/. ft in diam. 
Each generates high-pressure and low-pressure steam 
simultaneously, and has a total heating surface of just 
under 100,000 sq ft. The steam is delivered to the turbo- 
generators at 200 psia and a temperature of 590 F from 
the high-pressure circuit, at the rate of 198,000 lb/hr, 
and the low-pressure circuit delivers 59,300 lb/hr at 53 
psi and 340 F. There are two turbogenerators to each 
reactor, or eight in all; they run at 3000 rpm and de- 
liver 3-phase current at 11,500 v and 50 cycles. The 
total capacity for the eight sets is 184,000 kw. The flow 
rate to the condensers is 257,300 lb/hr from each set. 
Each condenser has a cooling surface of 32,500 sq ft, in 
6894 tubes l-in. diam, and is cooled by 1'/2 million gal/ 
hr of water. The cooling-water outlet temperature is 
7 F. There are four large cooling towers, each taking 
the water from two condensers. 

While the turbogenerators must on occasion be put on 
load and taken off again, just as in an ordinary thermal 
power station, it is not possible to switch reactors in and 
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out in the same way; so it is necessary to be able to deal 
with the steam generated if a particular turbine is not 
running. This is accomplished by the provision of 
four dump condensers, in which the unwanted steam can 
be condensed and the condensate recirculated. Each 
dump condenser has a cooling surface of 12,000 sq ft, in 
4590 l-in. tubes. Its maximum capacity is 514,600 Ib 
hr with a cooling water rate of 3 million gal/hr. 

The cooling pond, which is a special feature at 
Chapelcross, is a reinforced-concrete structure com- 
prising two rectangular storage tanks with a common 
division wall. The depth of water is 18 ft and each 
pond holds about 400,000 gal, this capacity being suf- 
ficient to hold a number of elements equal to about three 
full reactor charges. The irradiated fuel is taken to the 
pond in steel containers weighing about 50 tons and each 
containing 24 fuel cartridges. They are transported to 
the pond on a rail track and lowered into the water by 
an overhead crane, remaining there for several months 
until they are cool enough to be taken out and trans- 
ported by road to Windscale. 

The subsoil on the Chapelcross site consists of boulder 
clay overlying sandstone rock, at depths ranging from 
25 ft to 60 ft, and as the concrete biological shields 
weigh about 9000 tons each, the foundations for them 
were built directly on the rock. The construction of the 
graphite moderator presents features of some interest, in 
view of the precision required. The total weight of the 
graphite in each reactor is about 1200 tons and this is 
carried on a ‘‘diagrid’’ of eight I-beams in each direction, 
surrounded by a ring of I-section. The weight of the 
diagrid is 36 tons. 


Each of the 58,000 interlocking 


Charge floor of No. 1 reactor shows charge and 
discharge machines for loading and unloading 
fuel elements, top; graphite base plate, bottom, 
of 69 four-inch-thick steel plates, is installed 


graphite blocks is machined to a tolerance of +0.002 
in., and the whole mass is held together by 11 restraining 
rings, made in 24 parts with knuckle joints. 

The heat exchangers, too, present some striking sta- 
tistics. The total number of studs on the heat-exchange 
elements in each steam-raising unit is 10,600,000, and 
the total length of studded tubing in the 16 units is 3200 
miles. The shell of each unit weighs about 180 tons 
and is fabricated from ten sections, including the sup- 
porting skirt and the two domed heads. The con- 
tractors for these units were Babcock & Wilcox, Ltd., 
who made the sections in their works at Renfrew, on the 
river Clyde to the west of Glasgow. The component 
sections were transported by road to the site and there 
were circumferentially welded to form the complete 
shell, weighing about 480 tons empty. Babcock & 
Wilcox, Ltd., also supplied the handling equipment for 
the cooling pond. The main contractors for the civil 
engineering work were the Mitchell Construction Co., 
Ltd., of Peterborough, England, and the suppliers of the 
turbogenerators, condensers, and the like, and the 16 gas 
circulators were C. A. Parsons & Co., Ltd., of Newcastle- 
upon-Tyne, England. Strachan & Henshaw, Ltd., of 
Bristol, England, supplied the equipment for inserting 
and removing the fuel elements. There are two mobile 
chargers and two dischargers for each reactor. They 
run on rails on the charging floor and are electrically 
propelled. Mechanically, chargers and dischargers are 
practically identical, but the dischargers, having to be 
heavily shielded against radiation from the elements as 
they are withdrawn, are considerably heavier than the 
chargers, and weigh about 60 tons each. 


Precipitator units in burst-slug detection room in No.1 reactor, 
top; spent fuel elements are deposited in two cooling ponds, 
bottom, until they may safely be transported to recovery 
plant at Windscale about 75 miles away 
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A Unified Interpretation of Room- 
Temperature Strength of Notched 
Specimens as Influenced by Their 
Size.... 


By B. M. Wundt, General Electric Company, 
Schenectady, N. Y. 1959 ASME Metals 
Engineering Conference paper (multilitho- 
graphed; available to March 1, 1960). 


A generalized concept of material be- 
havior in the presence of sharp notches 
or cracks, which embraces the notch- 
strengthening of small bars and the notch- 
weakening of large bars, is proposed. 
Quantitative explanation of notch- 
strengthening of small bars follows from 
the experimental work of G. Sachs and 
others, and the interpretation of notch- 
weakening of large bars, the geometric 
size effect, is obtainable with the help of 
Griffith-Irwin approach using the strain- 
energy-release concept. Experimental 
notch strength versus size curves for 
notch-tension and notch-bending tests are 
plotted in an especially useful: log-log 
co-ordinate system. An analytical ex- 
pression was derived to approximate the 
foregoing experimentally observed, con- 
tinuous variation of notch strength. A 
relationship was derived between the 
notch strength and relative notch depth 
for cylindrical tension bars with different 
outside diameters. The plots indicate a 
continuity of notch-strength behavior 
with varying size and varying notch 


depth. 


A Generalization of Cumulative 
Damage...... 
By R. M. Mains, Knolls Atomic Power 
Laboratory, Schenectady, N.Y. 1959 ASME 
Metals ens Conference paper (in 
type; to be published in Trans. ASME J. 
Basic Engng.; available to March 1, 1960). 


In the application of various damage 
accumulation hypotheses to shock and 
vibration problems, a pattern of results 
was observed. A plot of allowable re- 
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sponse (for the largest of a sequence of 
excitations) versus the number of exci- 
tations in the sequence produced straight 
lines on log-log paper for each value of 
damping. 

It seemed likely that a generalization 
could be found which would relate the 
allowable response to the largest excita- 
tions with a load-distribution factor, a 
material-and-structure factor, and the 
material constants from fatigue tests. 
One form of this generalization is pre- 
sented, together with some numerical 
examples of its use and a discussion of its 
possible significance 


Design of Pressurized Cylinders for 
High-Temperature Applications... . 
cnereceecoeseee . -59—Met-8 

By J. F. Traexler, Assoc. Mem. ASME, 
Westinghouse Electric rag em Lester, 
Pa. 1959 ASME Metals Engineering Con- 
ference paper (in type; to be published in 
Trans. ASME—J. Basic Engng.; available to 
March 1, 1960). 


eeeee 


Increasing use of higher pressures and 
temperatures in the power-generation 
field has led to a renewal of interest in 
the mechanical design of components 
subjected to creep. One commonly oc- 
curring problem concerns the design of 
thick-walled pressurized cylinders carry- 
ing radial temperature gradients where 
the stresses and temperatures are such as 
to cause creep. Clearly, an elastic analy- 
sis is Meaningless in such cases. This 
paper presents a stress analysis for such a 
case assuming the cylinder to be fully 
plastic and the pressure and thermal! load- 
ing to be independent of time. 

General equations for the stresses in a 
thick-walled cylinder in a state of plane 
strain are derived considering ‘‘steady- 
state’ creep. A specific form of the 
creep-rate function is assumed and nu- 
merical examples are included to show 
the effect of geometry and material prop- 
ertics. 
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Effect of Relaxation on the Behavior 
of Materials Under Combined Al- 
ternating and Static Stress 


By F. H. Vitovec, University of Wisconsin, 
Madison, Wis. 1959 ASME Metals En- 
gineering Conference paper (in type; to be 
published in Trans. ASME—J. Basic Engng.; 
available to March 1, 1960). 


The effect of temperature on the stress 
range diagram is discussed and the par- 
ticular characteristics of the curves for 
unnotched and notched specimens are 
analyzed. 

Excluding metallurgical factors from 
consideration, it is suggested thar relaxa- 
tion is the principal mechanism which 
influences the behavior of polycrystalline 
metals under combined alternating and 
static stress. 

Two parallel nonlinear Maxwell units 
are used to represent the relaxation 
mechanism at elevated temperature. An 
analysis of this model shows that re- 
laxation occurs to an asymptotic finite 
value of stress which is a function of the 
initial stress. 

The same model is applied for repre- 
senting the behavior in the stress range 
diagram with the assumption that a 
linear relationship exists at low tempera- 
ture between the fatigue strength and the 
normal stress acting on the planes of 
reversed slip. 


Creep Rupture Tests for Design of 
High-Pressure Steam Equipment... 
: . 59—Met-14 
By E. A. Davis, Mem. ASME, Westinghouse 
Research Laboratories, Pittsburgh, Pa 
1959 ASME Metals Engineering Conference 
paper (multilithographed; available to 
March 1, 1960). 


The design of certain steam-turbine 
components for advanced high-pressure, 
high-temperature installations such as 
the Philadelphia Electric Company's 
Eddystone No. 1 Unit and the Avon No 
8 Unit of the Cleveland Electric Illu- 
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minating Company demands new inves- 
tigations into the combined stress be- 
havior of materials to help insure the 
validity of the design concepts. At 
supercritical pressures the radial com- 
ponent of stress is of significant magni- 
tude to become a dominant factor in the 
design of either cylindrical or spherical 
pressure vessels. With the present-day 
state of design knowledge, it is perplex- 
ing to decide what the allowable design 
stress should be when using triaxial 
combined stress formulas where all three 
stress components are of significant 
values. 

To help fill the void of actual test data 
on combined stress behavior, the author's 
company instituted a testing program in 
which tubular specimens of tvpe 316 
stainless steel were subjected to triaxial 
stresses of various component ratios. 
Both pure internal pressure and equal 
biaxial tension tests were run. The test 
temperature was 1200 F, and pressures up 
to 24,000 psi were used in making the 
tests. 

This paper suggests a possible means of 
correlating triaxial test data with data 
obtained from conventional uniaxial 
creep tests. It is hoped that thorough 
analysis of a few complicated tests will 
shed sufficient light on the triaxial stress- 
creep problem to permit design standards 
to be established on the basis of uniaxial 
tension Creep tests. 


Effect of Wall Thickness on Stress- 
Rupture Life of Tubular Specimens 
-.+-59—Met-11 

By J. T. Tucker, Jr., E. E. Coulter, Assoc. 
Mem. ASME, and L. F. Kooistra, Mem. 
ASME, The Babcock & Wilcox Company 
Research Center, Alliance, Ohio. 1959 
ASME Metals Engineering Conference paper 
(in type; to be published in Trans. AAME— 
J. Basic Engng.; available to March 1, 
1960). 
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Stress-rupture data obtained from tu- 
bular specimens stressed with internal 
pressure are compared with data from 
standard tension-bar specimens from the 


same heats of material. Agreement be- 
tween the data of the two types of speci- 
mens is poor for thick-wall tubes when 
the hoop stress in the tube wall is cal- 
culated on an average stress basis. Bet- 
ter agreement is obtained with thin-wall 
tubes. These results show that any de- 
sign formula that neglects the variation 
of stress through the thickness of a tube 
wall is unsatisfactory for thicker tubes. 

A dimensionless parameter method is 
presented which provides satisfactory 
correlation of the data for three materials, 
four test temperatures, and a wide range 
of wall thickness. Several areas in 
which additional research would be of 
value are discussed. 
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Report of Project SP-4 to Steam 
Power Panel of the ASME-ASTM 
Joint Committee on the Effect of 
Temperature on the Properties of 
Metals...............59——-Met-12 


By J. S. Worth, Mem. ASME, Bethlehem 
Steel Corporation, Bethlehem, Pa. 1959 
ASME Metals Engineering Conference paper 
(multilithographed; available to March 1, 
1960). 


Project SP-4 was organized in 1953 be- 
cause of a request received by the ASME- 
ASTM Joint Committee on the Effect of 
Temperature on the Properties of Metals 
from a Special Committee on ISO/TC11 
sponsored by the ASME Boiler and Pres- 
sure Vessel Committee. In May, 1953, 
the International Standards Organization 
had been working for two or three years 
toward the preparation of an interna- 
tional boiler code. The Special Commit- 
tee, which acted also as the secretariat for 
ISO/TC11, indicated that for export con- 
struction American boiler manufacturers 
would like to have approval of ASTM 
A212 Grade B plate material, since its 
higher strength as compared with A201 
Grade B would permit some weight re- 
duction. 

The task of determining the high-tem- 
perature properties of the material was 
assigned to the Steam Power Panel by 
the Joint Committee which, in turn, ap- 
pointed the following Project Commit- 
tee: R. G. Matters, Allis-Chalmers 
Company; P. M. Brister, The Babcock 
& Wilcox Company; C. H. Wheatley 
and M. A. Scheil, A. O. Smith Company; 
G. V. Smith, Cornell University; E. H. 
Davidson, U. S. Steel Corporation; J. G. 
Althouse, Lukens Steel Company; W. P. 
Gerhart and J. S. Worth, Project Com 
mittee Chairman, Bethlehem Steel Cor- 
poration. 


Use of the Moire Effect to Measure 
Plastic Strains..........59-——-Met-7 


By A. Vinckier, Westinghouse Electric 
Corporation, Pittsburgh, Pa.; R. Dechaene, 
Commission pour |’Etude de la Construction 
Métallique, University of Ghent, Ghent, 
Belgium. 1959 ASME Metals Enginecring 


Conference a (in type; to be published 
in Trans. ASME—/. Basic Engng.; available 
to March 1, 1960). 


A method is described which should 
prove useful in the study of strain distri- 
bution in a metallic member during 
plastic deformation. Regularly spaced 
lines are drawn on a test specimen of in- 
terest and on a glass plate. After expo- 
sure to strain the part is photographed 
through the grid of lines on the 
glass. 

The strain distortion on the part results 
in an interference pattern from which the 
amount of plastic deformation may be 
calculated. 


Notch Rupture Strength of Type 347 
Heat-Affected Zone... .59—Met-13 


By R. J. Christoffel, General Electric Com- 
pany, Schenectady, N. Y. 1959 ASME 

etals Engineering Conference paper (mul- 
eilichographed available to March ‘ 
1960). 


Austenitic stainless steels, principally 
Type 347, have been used in steam-tur- 
bine components and piping systems for 
a number of years. The over-all service 
performance of this class of materials has 
been generally satisfactory. However, 
some cracking difficulties during service 
have been encountered. In some in- 
stances, the cracking encountered in a 
particular installation was so severe that, 
where operating conditions permitted, 
the austenitic piping has been replaced 
with ferritic piping. Thus the problem 
can be serious enough to warrant detailed 
study. 

In considering the specific cases of 
cracking, it was observed rhat the crack- 
ing usually occurred in the heat-affected 
zone of the base metal and was sporadic in 
nature. It also appeared that the crack- 
ing was produced during service rather 
than originating from defects produced 
during fabrication. It also was observed 
that, though several different welding 
procedures were used for fabrication, 
those weld joints which received a post- 
weld solution-heat-treatment were gen- 
erally free of service cracking. The 
cause of the cracking has been attributed 
to stress-concentration effects from physi- 
cal notches, high external stresses such as 
bending stresses and residual welding 
stresses. While these factors appeared to 
provide qualitative explanations for the 
cracking, they still did not offer a com- 
pletely satisfactory quantitative answer. 

Recently, Grant, et al., published some 
results pertaining to the effect of cold 
work on the high-temperature proper- 
ties of Type 347 material. These inves- 
tigators found that, while cold-working 
Type 347 produced a significant increase 
in yield strength, rupture strength, and 
creep strength, the creep-rupture ductility 
was drastically reduced. It was specu- 
lated that the notch rupture strength 
also would be reduced as a result of the 
cold-working 

The heat-affected zone in an austenitic 
weld joint is cold-worked, or perhaps 
more precisely, hot-cold-worked over a 
range of temperatures during welding. 
Thus it is possible that the notch rupture 
strength of the heat-affected zone in a 
Type 347 weld joint may be poor in the 
as-welded condition. -If such were the 
case, it would be a contributing factor to 
the cracking which occurred during 
service in the heat-affected zone of the 
unstress-relieved weld joints. There- 
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fore it was decided to conduct an inves- 
tigation to determine the notch rupture 
strength of the heat-affected zone of Type 
347 weld joints. The results of this in- 


vestigation are covered in this paper. 


Report of Anomalous “Brittle Fail- 
ures of Heavy Steel Forgings at 
Elevated Temperatures”. 59—Met-6 


By A. J. Babecki, P. P. Puzak, and W. S. 
Pellini, Naval Research Laboratory, Wash- 
ington, D. C. 1959 ASME Metals Engi- 
neering Conference paper (multilitho- 
graphed; available to March 1, 1960). 


Steel structures may fracture in either 
a brittle or a ductile manner. The brittle- 
fracture mechanism has been investigated 
extensively and has been shown to occur 
by the propagation of cleavage cracks 
which absorb extremely low energy. As 
a consequence, brittle fractures may often 
result in catastrophic-type failures which 
are extensive and usually resule in com- 
plete loss of the structure. 

In ferritic steels this cleavage-fracture 
phenomenon is temperature-dependent 
With an increase in temperature, the 
fracture is changed from a brittle (cleav- 
age) mode to a ductile (shear) mode. 

This paper presents the analysis of 
failures, after a short period of service, of 
four large (76-in-OD) heavy-section (15 
x 15-in. cross section) ring forgings 
which served as shrink-fitted retaining 
rings on billet containers used in the 
heavy-press aluminum extrusion indus- 
try. 


Hydraulics 


The Inception of Cavitation in Iso- 
lated Surface Irregularities........ 
veaceuseveceoessecec cll 

By J. W. Holl, The Pennsylvania State Uni- 

versity, University Park, Pa. 1959 ASME 

Hydraulic mg song (Cin type; to be 

published in Trans. A —]. Basic Engng.; 

available to Feb. 1, 1960). 

The inception of cavitation on isolated 
surface irregularities imbedded in a tur- 
bulent boundary layer is investigated 
experimentally and theoretically. Two 
families of cylindrical roughness elements 
having constant cross sections are studied. 
One family has a circular-arc cross sec- 
tion. The other family has a triangular 
cross section and was selected to simulate 
the separating flow which is typical of an 
actual surface irregularity. 

The theoretical minimum-pressure coef- 
ficient for the circular-arc irregularities 
is determined as a function of the relative 
height of roughness for several values of 
the boundary-layer shape parameter. 

Cavitation tests in the water tunnels of 
the Ordnance Research Laboratory on 
roughness elements ranging from 0.002 
74 
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Practical Aspects of Protective- 
Coating Specifications. .59-——MPE-3 


By J. R. Allen and G. Mackey, Mem. ASME, 

E. I. du Pont de Nemours & Company, 

Inc., Wilmington, Del. 1959 ASME Main- 

tenance and Plant Engineering Conference 
aper (multilithographed; available to 
arch 1, 1960). 


Painting costs represent a significant 
part of over-all construction and main- 
tenance costs, particularly in the chemi- 
cal and related industries. It was found 
that a system of specifications and inspec- 
tion which would reduce costs and meet 
protective and appearance requirements 
could be employed satisfactorily to re- 
duce costs. 

Before preparation of a coating speci- 
fication for any given job, it is necessary 
to obtain certain background information 
to define the requirements and limita- 
tions. These are defined on the basis of 
the following general considerations: 


1 Exposure and service conditions. 

2 Substrate material and condition. 

3 Shop or field application or com- 
bination 

4 Local limitations. 

5 Size, shape, complexity, and acces- 
sibility. 

6 Color limitations or requirements. 

7 Economics: Cost versus perform- 
ance 


Each of these factors is considered in- 


to 0.5 in. in height indicate that the 
incipient-cavitation number of an isolated 
surface irregularity is dependent upon the 
relative height of roughness, the bound- 
ary-layer shag: parameter, the velocity, 
and other variables as yet unknown. 


A Shock-Tube Technique to Deter- 
mine Steady-Flow Losses of Ori- 
fices and Other Duct Elements.... 
0:0048660% 90006060060 Te 


By George Rudinger, Cornell Acronautical 
Laboratory, Inc., Buffalo, N. Y. 1959 
ASME Hydraulic Conference paper (in type; 
so be published in Trans. ASME —]. Basic 
Engng.; available to Feb. 1, 1960) 

It is frequently desired to determine 
the losses in a gas flow caused by certain 
elements in a duct system, such as valves, 
screens, orifices, or short bends. In a 
steady flow, the performance of such 
elements can be measured readily, but a 
gas-supply system for the high flow 
rates that are sometimes required may 
not be available. 

It is shown that a simple shock tube is 
capable of producing appreciable steady- 
flow rates through a short duct element, 


dividually as a preliminary to prepara- 
tion of a specification. The specification 
describes the surface preparation includ- 
ing materials, equipment, techniques, 
and definition of surface conditions be- 
fore and after cleaning. The coating 
system specification lists materials by 
trade name, selection, and film thickness. 
Included in the specification also are 
product description of specified mate- 
rials, application, inspection, and neces- 
sary safety precautions. 


Maintenance of Parking Lots and 
Grounds..............59-——-MPE-4 


By A. K. Carter, Eli Lilly and Company, 
Indianapolis, Ind. 1959 ASME Mainte- 

nance and Plant Engineering Conference 
aper (multilithographed; available to 
arch 1, 1960). 


In downtown areas zoned for industry 
where land is at a premium, property is 
purchased as it becomes available and is 
used as parking lots until it is needed for 
building sites. Parking lots that offer 
hard surfaces at a minimum cost and yet 
are not considered permanent have ad- 
vantages since they can be utilized as 
building sites quickly and economically. 
Maintenance of a parking-lot surface is 
relatively simple. 

It is this type of parking lot that is 
discussed from the construction and main- 
tenance standpoint. The care of lawns 
and shrubs throughout the growing sea- 
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such as an orifice, a valve, or a screen. 
The flow upstream and downstream of the 
test element and, therefore, also the 
losses caused by the test element, can be 
calculated from known initial conditions 
in the shock tube and pressure measure- 
ments at one point upstream of the 
element. 

Experiments to determine the dis- 
charge coefficient of a sharp-edged orifice 
are described as an illustration of the 
method. The results are in good agree- 
ment with available steady-flow data. 


Influence of Trailing-Edge Geome- 
try on Hydraulic-Turbine-Blade 
Vibration Resulting From Vortex 
Excitation.............59—Hyd-7 
By Gunnar Heskestad, Assoc. Mem. ASME, 
and D. R. Olberts, Assoc. Mem. ASME, 
Allis-Chalmers Manufacturing Company, 
Milwaukee, Wis. 1959 ASME Hydraulic 


Conference paper (in type; to be published 
in Trans. ASME. -]. Basic Engng.; available 
to Feb. 1, 1960). 


A study was made to determine effects 
of trailing-edge geometry on the vortex- 
induced vibrations of a model blade de- 
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son is outlined ona monthly basis includ- 
ing a general discussion of the control 
of weeds. 


Engineering for Good Preventive 
Maintenance..........59-——-MPE-5 


By E. R. Schauffele and H. W. Parsons, 
Atlantic Refining Company, Philadelphia, 
Pa. 1959 ASME Maintenance and Blane 
Engineering Conference paper (multilitho- 
graphed; available to March 1, 1960). 


Reducing plant maintenance costs has 
become a necessity for economic survival. 
Maintenance costs can be reduced in 
many ways. A few of the methods 
which are now in use include: Reducing 
the number of maintenance employees to 
a safe minimum; training maintenance 
mechanics and foremen to be more ver- 
satile; making use of industrial-engi- 
neering techniques; scheduling main- 
tenance. 

The authors’ company has found that: 
Equipment lasts longer; maintenance 
and operating costs are lower;  shut- 
downs are shorter in duration; and pre- 
ventive Maintenance is organized as a 
result of a co-ordinated maintenance ac- 
tivity. 

The firm's Machinery Engineering 
Unit, as part of its maintenance organi- 
zation, has achieved these results by: 


1 Maintaining close co-operation 
with the rest of its maintenance organi- 
zation and with its operating groups. 


signed to simulate the conditions at the 
trailing edge of a _hydraulic-turbine 
blade. For the type of trailing-edge flow 
encountered, characterized by a thick 
boundary layer relative to the blade 
thickness, the vortex-shedding frequency 
could not be represented by any modifica- 
tion of the Strouhal formula. 

The amplitude of the induced vibrations 
increased with the strength of a vortex in 
the von Karman vortex street of the 
wake; one exception was provided by a 
grooved edge, which is discussed in some 
detail. For a _ particular approach 
velocity, the vortex strength is primarily 
a function of the ratio of distance between 
separation points to boundary-layer 
thickness, the degree of ‘‘shielding’’ 
between regions of vortex growth, and 
frequency of vortex shedding. 


Water-Hammer Damage to Oigawa 
Power Station.........59—Hyd-8 
By C. C. Bonin, Ebasco Services Inc., New 
York, N. Y. 1959 ASME Hydraulic Con- 
ference paper (in type; to be published in 
Trans. ASME—J. Basic Engng.; available 
to Feb. 1, 1960). 
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2 Comprehensive record keeping. 

3 Investigation and follow-up of 
maintenance problems. 

4 Control of drawings and standards. 

5 Research and development of main- 
tenance items. 


The Technique of Efficient Sand- 
blasting..............59——-MPE-1 
By P. E. Weaver, Assoc. Mem. ASME, The 
Dow Chemical Company, Baton Rouge, La. 
1959 ASME Maintenance and Plant Engi- 
neering Conference paper (multilitho- 
graphed; available to March 1, 1960). 


For efficient sandblasting, considera- 
tion must be given to the following 
factors: 


1 Sand—size of grain, type, freedom 
from dust. 

2 Hose—size and type from air source 
to blaster and from blaster to nozzle; 
length of hose. 

3 Sandblast nozzle—size and type. 

4 Air supply—cubic feet per minute, 
pressure, freedom from water and oil. 

5 Sandblaster—continuous, intermit- 
tent. 


The author has checked a number of 
sandblast operations and found that, al- 
most without exception, some or all of 
the afore-mentioned items had not been 
considered properly for the job. The 
efficiency on some jobs was as low as 10 
per cent of that possible when proper 


The Oigawa Power Station is a hydro- 
electric installation located on the Oi 
River in Shizuoka Prefecture, about 100 
miles southwest of Tokyo, Japan. The 
power plant was constructed in 1936 and 
was operated in 1950 by the Japan Power 
Transmission and Generation Company, 
Inc. Three Francis turbines operate at a 
head of 403 ft and develop 32,000 hp 
maximum each. In addition, there are 
two smaller turbines, one driving a 600- 
kva house generator and the other 
coupled to a stand-by oil pump. Three 
steel penstocks approximately 9 ft in 
diam carry water 800 ft from a differential 
surge tank to the powerhouse. 


In June, 1950, errors in operation and 
malfunctioning of equipment resulted in 
water-hammer surges which burst one 
9-ft-diam penstock of the three-unit 
68,200-kw Oigawa Power Station. The 
accident resulted in the death of three 
workmen and about one-half million 
dollars in damage to equipment and 
This paper reviews the 


powerhouse. 


events leading to the penstock failure 
and the resulting damage. 


consideration is given to these items. 
Sandblasting can, indeed, be very expen- 
sive when not done properly. 

There is little difference between the 
cost of good and poor equipment. The 
cost per square foot for cleaning steel is 
considerably less when good equipment 
is used. The price, for example, of a 6- 
in-long, high-efficiency, tungsten-carbide 
nozzle is $35. It can be used for 800 hr 
of blasting, which is only 4.4 cents per 
hr. Cheap clay nozzles cost only 15 
cents each, but after 2 hr of blasting time, 
they are so badly worn that they waste a 
considerable amount of sand and, even 
when new, they will not clean as effi- 
ciently as the 6-in. nozzle. This, then, 
is 7.5 cents per hr for the cheap nozzle. 
It is obvious, then, that even without 
considering the time required to change 
the clay nozzles and the less efficient work 
they do, clay nozzles cost almost twice as 
much as do the good nozzles per hour of 
operation. 

The object of this paper is to dissemi- 
nate information regarding efficient 
high-grade sandblasting. There is a 
need for improving sandblasting tech- 
nique. The importance of using the cor- 
rect size and type of sand is stressed. 
Sandblasting costs are greatly reduced by 
the use of proper equipment and tech- 
nique. In some instances, the efficiency 
has been increased by more than 200 per 
cent. The relative costs of labof, air, 
sand, and equipment are given. 


The Propeller Turbines of the St. 
Lawrence Power Project oe 
65609 080506000500 60m 


By G. C. Fintak, Allis-Chalmers Manufac- 
turing Company, Milwaukee, Wis. 1959 
ASME Hydraulic Conference ee Cin type; 
to be published in Trans. ASME—J. Basic 
Engng.; available to Feb. 1, 1960). 


Although the St. Lawrence River has 
long been recognized as a great economi- 
cal source of water power, its develop- 
ment has been delayed until now for 
many reasons. The major obstacle has 
been the 125 miles of river which forms 
the common boundary between the 
United States and Canada. In this dis- 
tance lies the International Rapids sec- 
tion of the St. Lawrence River, which 
necessitated a joint undertaking by both 
countries if power was to be developed. 
The St. Lawrence Power Project is the 
fulfillment of this joint undertaking. 

This paper describes the control struc- 
ture required to harness the river and 
the design features of the hydraulic tur- 
bines which convert the power of this 
mighty river to useful, dependable elec- 
trical energy. 
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Indentation of Metals by Cavitation 
$on0neeeesseseecceec eS 


By W. H. Wheeler, Mechanical Engineering 
Research Laboratories, Department of Scien- 
tific and Industrial Research, East Kilbride, 
Scotland. 1959 ASME Hydraulic Confer- 
ence paper (in type; to be published in 
Trans, ASME—J. Basic Engng.; available 
to Feb. 1, 1960) 


The first stage in cavitation damage— 
indentation where cavitation bubbles col- 
lapse near the metal surface—was ob- 
served and measured by Knapp. The 
author suggested that the high tempera- 
ture of indentation points, caused by the 
absorption of work in their formation, 
should create conditions favorable to 
energetic local chemical action between 
water and metal. The brittle oxide films 
thus produced would be ruptured by later 
blows, resulting in erosion 

Photomicrographs taken in 
chrome and color show the form and 
texture of indentations with associated 
corrosive oxidation. Parallel experi- 
ments were made with toluene whose 
inertness permitted the elimination of 
chemical factors. The special features 


mono- 


of the microscope technique employed to 
get the photographs are explained 


Separation Prediction for Conical 

Diffusers....... 59—Hyd-14 
By J. M. Robertson, Mem. ASME, Univer- 
sity of Illinois, Urbana, Ill.; and H. R 
Fraser (Colonel), U. S. Military Academy, 
ro Point, N. Y. 1959 ASME Hydraulic 
Conference Bony in type; to be published 
in Trans E—J. Basic Engng.; available 
to Feb 1, 1960 


Behavior of numerous fluid devices, 
including diffusers, is adversely affected 
by the occurrence of separation. If dif- 
without separation can be 
achieved, then high efficiency is possible. 
However, it appears that the optimum 
diffuser performance occurs when separa- 
tion impends near the end of the diffuser. 
The prediction of diffuser separation has 
been uncertain even though the study of 
incompressible-fluid flow in smooth dif- 
has the attention of 
numerous researchers for the last half 
century. 

A method of incompressible turbulent- 
boundary-layer analysis based on the D 
parameter introduced by D. Ross is ap- 
plied to conical-diffuser flow. 

The separation conditions are shown 
to depend on the initial momentum- 
thickness Reynolds number and a distance 
parameter involving the initial momen- 
tum thickness, the initial radius, and the 
diffuser length. 

Comparison with experimental in- 
formation on diffuser separation indicates 
that the predictions are reliable, but con- 
servative. 


fuser flow 


fusers received 
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Unsteady Transfer of Momentum 
and Heat Between Concentric Cylin- 
Gers...... cece cece es  SP—HMyd-17 


By Chia-Shun Yih, University of Michigan, 
Ann Arbor, Mich. 1959 ASME Hydraulic 
Conference t (in type; to be published 
in Trans. ame J . Basic Engng.; available 
to Feb. 1, 1960). 


Problems of the molecular transfer of 
momentum and heat in a fluid between 
two concentric cylinders are often en- 
countered in the field of lubrication. 

It is shown herein that these problems 
can be solved by a generalized Fourier 
analysis, and that, in particular, varying 
boundary conditions and nonhomoge- 
neous terms in the diffusion equation 
which are time-dependent can be treated 
by the Duhamel method from the theory 
of the conduction of heat in solids. 

Heat generated by viscous shear, as 
well as that externally applied, 
cluded in the analysis. 


Chamber Dimension Effects on In- 
duced Flow and Frictional Resist- 
ance of Enclosed Rotating Disks... 
weeee  S9—Hyd-9 
By J. W. Daily, Mem. ASME, and R. E 
Nece, Assoc. Mem. ASME, Massachusetts 
Institute of Technology, Cambridge, — 
1959 ASME Hydraulic Conference paper Cin 
type; to be published in Trans. A ME - 
J. Basic Engng.; available to Feb. 1, 1960). 


Fundamental fluid mechanics associ- 
ated with the rotation of a smooth plane 
disk enclosed within a right-cylindrical 
chamber has been studied both experi- 
mentally and theoretically. In order to 
acquire further and systematic informa- 
tion pertinent to this problem, which has 
received much attention in the past, 
torque data were obtained over a range 
of disk Reynolds numbers from 10’ to 
10’ for axial clearance-disk radius ratios 
s/a from 0.0127 to 0.217 for a constant 
small radial tip clearance, and velocity 
and pressure data were obtained for 
laminar and turbulent flows. 

The existence of four basic flow regimes 
in the axial gap between the disk and 
casing wall was verified, and these 
regimes, the existence and extent of 
which are governed by the Reynolds- 
number axial spacing combinations, have 
been delineated. 

A new approximate theoretical analy- 
sis has accounted for axial-clearance 
effects for the case of separate boundary 
layers on the disk and end wall; this 
theory has been checked against test 
results. Velocity and pressure data have 
shown that the concept of a fluid ‘‘core”’ 
rotation in the case of separate boundary 
layers must be: modified because of sec- 
ondary flows and skewed boundary 
layers. 


On the Three-Dimensional Turbu- 
lent Boundary Layer Generated by 
Secondary Flow.......59—Hyd-6 


By J. P. Johnston, Ingersoll-Rand Company, 

Philipsburg, N. J. 1959 ASME Hydraulic 
Conference (in type; to be published 
in Trans. A ME~J . Basic Engng.; available 
to Feb. 1, 1960). 


A problem that has interested de- 
signers of turbomachinery and fluid 
dynamicists concerns the nature of the 
boundary layer on a flat wall under the 
influence of a turning main flow. Many 
practical problems involve flows of this 
type; for instance, flow on the end wall 
bounding a compressor cascade. Often 
the Reynolds number of the flow is high 
enough to insure that the boundary layer 
is fully turbulent. Thus the many well- 
known methods developed for three- 
dimensional laminar boundary layers 
offer little or no help to the designer. 

In this paper a study of the secondary- 
flow type of three-dimensional turbulent 
boundary layer is presented. Two objec- 
tives are achieved: (a4) A mathematical 
model of the relationship between the 
crossflow and main-flow components of 
the velocity vectors of the layer is 
established. (4) By utilization of the 
model some of the relationships required 
to carry out a boundary-layer problem 
solution by the use of the momentum- 
integral equations are developed 


Three-Dimensional Flow Considera- 
tions in the Design of Turbines... . 
FOE rere ere 


By W. L. Stewart, W. J. Whitney, and H. J. 
Schum, Lewis Research Center, National 
Aeronautics and Space Administration, 
Cleveland, Ohio. 1959 ASME Hydrau- 
lic Conference paper Cmultilithographed; 
available to Feb. 1, 1960). 


Results of a series of investigations 
made to determine the significance of 
three-dimensional flow considerations in 
the design of turbines are presented. 

Fundamental concepts and equations 
used in turbine analysis and design pro- 
cedures are first presented to indicate how 
the more important factors affecting the 
velocity distribution through the tur- 
bine blading can be considered. 

The results of the investigation of 
three mixed-flow turbines are then de- 
scribed to point out some of the opera- 
tional problems encountered as a result 
of three-dimensional effects predictable 
by flow analysis in the radial-axial plane. 

Finally, the results of an investigation 
of an axial-flow transonic turbine (utiliz- 
ing rotor-hub entrance Mach number of 
approximately unity) are presented to 
indicate the degree of success obtained 
with this very critical turbine by use of 
a design procedure which included the 
flow-analysis concepts in both the radial- 
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axial and blade-to-blade planes as integral 
parts in the determination of the surface 
velocity distribution. 


An Experimental Investigation of 
Radial Thrust in Centrifugal Pumps 
+éagbiieeiistvesss5cuee 

By A. Agostinelli, Assoc. Mem. ASME, 

D. Nobles, Mem. ASME, and C. R. Mock- 

ridge, Mem. ASME, Worthington Corpora- 

tion, Harrison, N.J. 1959 ASME Hydraulic 

Conference po Cin type; _to be published 

in Trans. ASME—]. Basic Engng.; available 

to Feb. 1, 1960). 

Among the problems with which a 
centrifugal pump designer must cope is 
the unbalanced radial load on the im- 
peller caused by the nonuniformity of 
the static pressures and velocities within 
the volute, particularly at off-design 
conditions. Unless shaft and bearing 
designs are modified to compensate for 
higher loads, the resultant shaft deflec- 
tion due to this radial load can sometimes 
be of sufficient magnitude to cause rub- 
bing at close running clearances with the 
consequence of premature wear on the 
parts in contact. Furthermore, the load 
is cyclic because of rotation and can lead 
to shaft failure due to fatigue. Hence it 
is important that the radial forces acting 
on the impeller be given consideration 
in the mechanical design of a centrifugal 
pump. 

An experimental investigation has been 
conducted to determine the magnitudes 
and directions of the unbalanced radial 
forces on centrifugal pump impellers. 
The work covers single volutes for a wide 
specific speed range, double volutes, con- 
centric casings, and modifications of the 
concentric casing. The results are pre- 
sented in graphical form and are dis- 
cussed. 

A method, making use of strain gages, 
was devised for determining the magni- 
tudes and directions of the resultant 
radial forces and is described. 


Crossover Systems Between the 
Stages of Centrifugal Compressors 
is nee nha none abo 

By G. O. Ellis, Carrier Corporation, Syra- 

cuse, N. Y. 1959 ASME Hydraulic Con- 

ference paper (in type; to be published in 

Trans. ASME—J. Basic Engng.; available to 

Feb. 1, 1960). 

The location and orientation of vanes 
in an annulus are established on the basis 
of two principles which result from a 
discussion of simple elbows. These prin- 
ciples are incorporated into a procedure 
for designing the diffuser vanes in the 
crossover passage between stages of a 
centrifugal compressor. To test the pro- 
posed design, a low-speed model was built 
and tested and the results compared with 
a second model which represented a more 
conventional design. 
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Firmoviscous and Anelastic Proper- 

ties of Fluids and Their Effects on 

the Propagation of Compression 

Waves..............59—Hyd-19 
By F. D. Ezekiel, Mem. ASME, and H. M. 
Paynter, Mem. ASME, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 
1959 ASME Hydraulic Conference paper 


(multilithographed; available to Feb. 1, 
1960). 


In any real fluid, the propagation of 
acoustic waves will always be accom- 
plished by a dispersion or scattering 
action, resulting in part from the astatic 
nature of the compressive modulus. 

While the resulting significant dissipa- 
tion of available energy can be related 
readily to simple dynamic properties of 
the fluid substance, lack of appreciation 
of these properties has retarded the ac- 
cumulation of adequate experimental 
data. 

All experimental data known to the 
authors reinforce the belief that such a 
compressive model as that proposed in 
the paper is of the minimum complexity 
which will still explain the scattering 
action readily apparent in observed be- 
havior of fluids. Thus we strongly urge 
that a concerted effort be made to reduce 
such observations to the point where the 
anelastic properties of the more common 
fluids can be established firmly. 


Discharge Coefficients and Steady- 
State Flow Forces for Hydraulic 
Poppet Valves........59—Hyd-18 

By J. A. Stone, Assoc. Mem. ASME, Inter- 

national Business Machines Corporation, 

New York, N. Y. 1959 ASME Hydrau- 

lic Conference paper (multilithographed; 

available to Feb. 1, 1960). 

A poppet valve is a seating-type valve 
in which the moving element or poppet, 
usually spherical or conical in shape, 
moves in a direction perpendicular to its 
seat. Because of the several advantages 
that are associated with poppet valves, 
such as ease of manufacture, minimum 
leakage, and insensitivity to clogging by 
dirt particles, poppets have been used for 
years as pressure regulators and relief 
valves. 

Experiments were run on a poppet 
valve operating in hydraulic oil. The 
experimental values of the flow forces and 
discharge coefficients were about 25 per 
cent below the predicted theoretical 
values. Although there was some scatter 
in the values of discharge coefficients, 
there was good correlation for the flow 
forces. 

Flow forces are strongly influenced by 
the downstream configuration. The 
smaller the diameter of the downstream 
chamber, the higher the forces. A poppet 
configuration was designed and tested 
which virtually eliminated the 
forces. 


flow 


Design and Test of Mixed-Flow 
and Centrifugal Impeliers......... 


By J. J. Kramer and W. M. Osborn, National 
Acronautics and Space Administration, 
Cleveland, Ohio; and J. T. Hamrick, Mem. 
ASME, Thompson Products, Inc., Rocky 
Mount, Va. 1959 ASME Hydraulic Con- 
ference paper (multilithographed; available 
to Feb. 1, 1960). 


Interest in the field of mixed-flow and 
centrifugal impellers resulted in the 
undertaking of a program to develop 
reliable design procedures that would 
obviate the need for lengthy develop- 
ment work. This program was based 
on the philosophy that proper control of 
the fluid velocity on the wetted surfaces 
of the machine was the key to good over- 
all performance. The procedure fol- 
lowed, in general, was to develop a 
method that enabled the designer to 
control the wetted-surface velocities and 
then to investigate the reliability of the 
design method by over-all performance 
tests of specific impellers designed by 
the method. 

All the design procedures were based 
on isentropic-flow models so that real 
fluid effects were neglected in the design. 
To compensate for this, experiments were 
conducted in order to discover that modi- 
fications to the isentropic design shape 
were required to compensate for viscous 
effects 

Blade-design procedures also were used 
to produce diffuser vanes, and tests were 
conducted to determine the performance 
of these diffusers in combination with 
one of the mixed-flow impellers. 


The Fluids Engineering Laboratory 
at the University of Michigan..... 


By G. V. Edmonson, Mem. ASME, Uni- 
versity of Michigan, Ann Arbor, Mich. 
1959 ASME Hydraulic Conference paper Gin 
type; to be published in Trans. ASME 
J. Basic Engng.; available to Feb. 1, 1960). 


Although the purpose of this paper is 
specifically that of describing the Fluids 
Engineering Laboratory at the University 
of Michigan, it is clear that an under- 
standing of the faculty philosophy under- 
lying the planning of this unit is a neces- 
sary part of the document 

This is an age of technological expan- 
sion, the rate-of-change of which exceeds 
any progress the world has hitherto 
known. The secking of new knowledge 
and the application of that knowledge are 
the work of an ever-increasing number 
of competent scientists and engineers 
not only skilled in a technology but 
equally successful in the art of human 
understanding and relationships. 

Institutions of higher education are an 
integral part of this technology age and, 
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because of this fact, find themselves con- 
fronted with the task of foreseeing the 
educational and research needs of the 
future. This is an immense task, one 
which is occupying many of the best 
minds of this generation. The tech- 
nological and social progress of the com- 
ing generation depends upon the con- 
tinuing flow of students emanating from 
our institutions of learning. They must 
be adequately prepared for the responsi- 
bilities which they alone can assume. 


Ejector-Nozzle Flow and Thrust... 
mamas seeeeeeee s  S9—Hyd-5 


By H. E. Weber, Assoc. Mem. ASME, 
General Electric Company, Danville, Calif. 
1959 ASME Hydraulic Conference paper Cin 
type; to be published in Trans. ASME 
J. Basic Engng.; available to Feb. 1, 1960). 


An analysis for predicting the second- 
ary and primary flows and the thrust 
coefficient of ejector nozzles is presented 
Particular attention is given to the 
diverging shroud ejector in which the 
throat of the secondary stream is formed 
at a small distance downstream of the 
primary nozzle exit; that is, near the 
plane of the minimum shroud area. 

The basic assumption in the analysis 
is that the shroud is sufficiently short so 
that the mixing of the two streams is 
incomplete, and that both streams have 
isentropic cores. The momentum thick- 


Comparison of Several Propulsion 
Systems for a Mars Mission....... 
By R. S. Kraemer and V. R. Larson, Rocket- 
dyne, A Division of North American Air- 
craft, Inc., Canoga Park, Calif. 1959 
ASME Aviation Conference paper (multi- 
lithographed; available to Jan. 1, 1960). 


Several propulsion systems proposed 
and studied for space flight are compared 
Attention is focused on propulsion design 
features, but strong influence of the over- 
all requirements is apparent 
throughout. 

An important mission consideration is 
whether the vehicle should be manned 
or unmanned. A propulsion systcm for a 
manned flight requires many extra 
features such as landing and return 
capability, failure detection and shut- 
down devices, and the like. However, a 
period of extensive exploration of space 
and the nearby planets should be made 
with unmanned instrument carriers be- 
fore the attempt is made to carry man to 
these regions. Accordingly, the typical 
mission considered in this paper is the 
establishment of an unmanned instru- 
mented payload in an orbit about Mars. 


mission 
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ness of the mixing region is obtained from 
the momentum-integral equation for the 
turbulent mixing region assuming that 
momentum and temperature diffuse at the 
same rate. 

The momentum thickness at the nozzle 
exit is related to the initial momentum 
thickness created by the wall separating 
the two streams. The exit-momentum 
thicknesses of the mixing region and the 
wall are used to obtain the actual thrust 
coefficient. Experimental data on pri- 
mary-secondary flow properties and 
thrust coefficients of a divergent-shroud 
ejector nozzle show good correlation 
with the theory. 


Pressure Losses in Smooth Pipe 
Bs. 0.9:5:0.0:0-6005-065:0:0eeee 


By H. Ito, Tohoku University, Sendai, 
Japan. 1959 ASME Hydraulic Conference 
paper (in type; to be published in Trans. 
ASME—J. Basic Engng.; available to Feb. 1, 
1960 ). 


The results of extensive experimental 
studies to determine the pressure losses 
for turbulent flow in smooth pipe bends 
of circular cross section are presented in 
this paper. To make the data usable in 
practical design problems, the results are 
discussed in relation to those found by 
previous investigators, and empirical 
formulas for the bend-loss coefficient are 


given. The general correlation of the 
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From such an orbit, extensive data on 
the environmental conditions of heat, 
cold, radiation, particle bombardment, 
and such, can be transmitted back to 
Earth to pave the way for the intelligent 
design of later vehicles which would 
carry a manned crew to Mars 

In this report the trip to Mars is 
assumed to be initiated by a booster 
system employing the 1'/2-million-lb- 
thrust chamber engine presently under 
development. Such a booster can place 
upper stages of approximately 25,000 Ib 
into a 300 n mi terrestrial orbit. This 
initial gross weight and orbit height is 
used as the point of departure for all the 
space propulsion systems considered in 
this paper. 

Within the limited scope of a pro- 
pulsion comparison, consideration is re- 
stricted to only those factors believed 
to have a major relative effect between 
the systems under evaluation. Thus 
the designs as illustrated are simple 
propulsion-system schematics and are 
in no way intended to represent complete 
vehicle designs 

Propulsive energy requirements are 
first established, followed by a discussion 


test data appears to be as good as the 
present test information will permit. 


Volute Pressure Distribution, Radial 
Force on the Impeller, and Volute 
Mixing Losses of a Radial Flow 
Centrifugal Pump... ..59—Hyd-10 

By H. W. Iversen, Mem. ASME, R. E. Roll- 

ing, and J. J. Carlson, Assoc. Mem. ASME, 

veg me of California, Berkeley, Calif. 

1959 Hydraulic Conference paper (in type; 

to be published in Trans. ASME—J. Basic 

Engng.; available to Feb. 1, 1960). 

A standard volute-type, radial-flow, 
centrifugal pump was instrumented to 
obtain the pressure distribution in the 
volute and also the bearing reactions from 
the pump hydraulic force transmitted to 
the shaft. 

The resultant force from the integrated 
pressure distribution was found to give 
a reasonable design approximation of the 
radial force. An analysis of hydraulic 
conditions within the volute gave pres- 
sure distributions and radial-force mag- 
nitudes that were comparable to those 
measured with certain qualitative inter- 
pretations about internal recirculations. 

In addition, the pressure-distribution 
analysis furnished an interpretation of 
the effect of the volute on the pump head- 
capacity performance with corrections 
to the impeller head. The predicted 
head-capacity relationship had the form 
of the measured pump performance 


of six typical propulsion systems to 
fulfill the mission. Finally, the systems 
are compared on the basis of their over- 
all performance in terms of payload. 

Typical trajectories for placing an 
unmanned payload into an orbit about 
Mars were calculated. For the high- 
energy, but thrust-limited, ion pro- 
pulsion system, a continuous acceleration 
of 10-4 g was assumed, resulting in a 
total trip time of approximately 356 
days. For the chemical and nuclear 
propulsion systems, an initial thrust-to- 
weight ratio of 0.5 or greater was 
employed to minimize propulsion energy 
requirements. The resulting trip time 
by way of Hohman ellipse was approxi- 
mately 259 days. 

The six typical space propulsion 
systems were analyzed and weight 
estimates made from preliminary design 
sketches. Over-all vehicle performance 
was determined in terms of relative 
payload capability for each of the typical 
propulsion systems. Of those systems 
capable of early development, the two- 
stage fluorine/hydrogen propulsion sys- 
tem produced the greatest payload, 
followed, in order, by the two-stage 
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nitrogen tetroxide/hydrazine storable 
liquid system, the two-stage chlorine- 
trifluoride/lithium hydride hybrid sys- 
tem, and the three-stage ammonium 
perchlorate/polyurethane solid propel- 
lant system. With further development, 
increased payload capability can be 
achieved with a single-stage liquid 
hydrogen nuclear propulsion system. 
Still higher payloads up to 32 per cent 
of the gross weight are promised by the 
single-stage ion propulsion system using 
cesium as the working fluid. 

The treatment throughout this study 
was necessarily simplified and limited to 
a few typical propulsion-system types. 
However, the results are believed indica- 
tive of the performance which can be 
realized from the various classes of 
space propulsion systems. 

An approximate condition for the oc- 
currence of drainage of this type is given 
for the case of sudden acceptance of full 
load from a zero-flow condition. This 
result and the condition for the perpetua- 
tion of oscillations of constant amplitude 
are compared with experimental data ob- 
tained by the author from a hydraulic 
model. 


Some Radiator Design Criteria for 

Space Vehicles........59—Av-29 
By J. P. Callinan, Loyola University of Los 
Angeles, Los Angeles, Calif.; and W. P. 
Berggren, University of Bridgeport, 0 a 
port, Conn. 1959 ASME Aviation Confer- 
ence paper (multilithographed; available to 
Jan. 1, 1950). 


Rejection of surplus heat during space 
flight requires the design of radiators 
that are radiators in the strictest sense 
of the word. 

Radiator 
vehicles may be classified as single- 


configurations for space 
surface or double-surface. The former 
type may be built into the skin of the 
vehicle, the latter would be independent 
assemblies carried in the plane of the 
vehicle axis. In both cases the vehicle 
should be oriented (at least during 
periods of heat rejection) to keep the ra- 
diator surface in the same plane as the 
solar vector, unless shielded from solar 
radiation by the vehicle. Double-sur- 
face radiators might be nose-mounted 
for minimum energy interception by the 
vehicle. 

From an analytical point of view three 
general types of radiators have been 
considered in this study. These are: 

1 Radiators whose surfaces have a 
constant temperature in the direction 
normal to the direction of the flow of 
fluid and whose geometric view factor F 
is 1.0. 

2 Radiators which have intermittent 
fluid passages and therefore cyclic 
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variation in the surface temperature in 
the direction normal to that of fluid 
flow, and whose geometric view factor is 
1.0. 

3 Radiators which have intermittent 
fluid passages and whose view factor is 
a function of position on the surface. 


The three types are analyzed for surface 
temperature distribution and for view 
factors in the case of fin-and-tube 
geometry 
Maximizing heat 
weight are given. 


rejection unit 


per 


A Comparison of Long-Duration 
Secondary-Power Schemes _ for 
Space Vehicles.......59—Av-39 


By A. P. Kelley, AiResearch Manufacturing 
Company of Arizona, Phoenix, Ariz. 1959 
ASME Aviation Conference paper (multi- 
lithographed; available to Jan. 1, 1960). 


Seven basic schemes for converting 
solar or nuclear radiation to electricity 
are reviewed. The status and limita- 
tions of each of these schemes are noted 

The closed-heat cycle employing a 
hermetically sealed turbo-alternator is 
selected as the scheme offering the earliest 
availability for space power applications 
requiring above a few kilowatts of 
electrical power. 

Considerations governing the selection 
of a cycle and the working fluid are 
discussed. Developmental problems, par- 
ticularly those associated with space con- 
siderations and temperature conditions, 
are treated. 

Engineering problems common to 
closed turbomachinery cycles—leakage 
and bearings, pump design, and solar 
collector design—are briefly discussed. 

It is concluded that substantial ad- 
ditional developments will be required 
before reliable long-duration power sup- 
plies are available. 


Power for Satellites.....59-——Av-3 
By J. H. Huth, Mem. ASME, The Rand 
Corporation, Santa Monica, Calif. 1959 
ASME Aviation Conference paper (multi- 
lithographed; available to Jan. 1, 1960). 


The trend in electrical power require- 
ments for space vehicles continues to be 
upward. 

For power requirements up to a few 
kilowatts, solar-energy converters may 
be the most effective. In this area the 
two most promising lines of approach 
are: (@) Concentration of sunlight to 
produce a high temperature source; 
and (4) conversion directly to electricity 
through a quantum process (the use of 
solar batteries). The two possibilities 
are discussed. 

Batteries as prime power sources are 
discussed particularly since their ulti- 


Methods and examples of 


mate performance is calculable from the 
principles of electrochemistry. 

Nuclear power supplies as an ultimate 
source of large amounts of power for 
extended periods are also treated. The 
factors which govern the choice between 
the use of isotopes or a reactor are noted. 


Logistic Support to Man's Ecology 
in Space..... . .59—Av-56 

By J. E. Mangelsdorf, Lockheed Aircraft 

Corporation, Sunnyvale, Calif. 1959 ASME 

Aviation Conference paper (multilitho- 

graphed; available to Jan. 1, 1960). 

Man's ecology in space—the total 
environment adequate to the maintenance 
of sound physical and mental health 
and the accomplishment of assigned 
missions—is an essential factor in the 
success of a manned-satellite mission 

Logistic support—a program which 
will furnish timely replenishment of 
certain elements of the ecology—is there- 
fore necessary. 

Space stations will operate in an es- 
sentially closed-system, closed-loop 
fashion, and most of the internal loops 
must be carefully balanced if the crew 
is to perform its assigned tasks in ad- 
dition to its survival efforts 

This paper discusses the ecological 
elements with which the system must 
provide the satellite crew. Provision 
for potable water and nutriment and a 
means of ingestion; gases for breathing; 
disposal of body wastes; protection from 
thermal, noise, radiation, psychological, 
and G-stresses are treated in some detail. 

It is shown that the solution of the 
problem of man’s ecology in space 
requires talent from a number of tech- 
nical areas. The author briefly examines 
the Lockheed Ecological Model, first 
as a means of illustrating man’s meta- 
bolic exchange, and second, as a tool for 
solving some of the problems of designing 
for long-endurance, manned satellites 


The Penetration of Planetary At- 
mospheres . 59—Av-27 
By Carl Gazely, Jr., Assoc. Mem. ASME, 
The Rand Corporation, Santa Monica, Calif. 
1959 ASME Aviation Conference paper 
(multilichographed ; available to Jan., 1960). 


The problem of atmospheric penetra- 
tion arises for any vehicle which ap- 
proaches a planetary atmosphere and for 
which physical recovery or survival is 
desired at the planetary surface. This 
includes a number of possibilities from 
simple sounding rockets to manned 
vehicles returning from interplanetary 
trips 

The approach to a planet from space 
is presumed to involve the classical 
technique of first getting the vehiche into 
the planet's solar orbit and then ‘‘fall- 
79 
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ing’ into the planet. The approach ve- 
locity is, then, essentially the escape 
velocity of the planet—corresponding to 
a parabolic orbit. (In the vicinity of 
the earth, the escape velocity is about 
37,000 fps; a highly eccentric elliptical 
orbit, such as a circumlunar orbit, 
involves a velocity almost as high—about 
35,000 fps.) It is expected that rather 
precise control of velocity and direction 
would be required to obtain a hit or a 
near-miss. A direct hit would involve 
an entry path similar to the ballistic 
rocket but with a higher initial velocity. 
A more gradual descent can be accom- 
plished by cither a tangential shallow 
entry or by first maneuvering into a 
satellite orbit and then descending. 

Although the heating and deceleration 
accompanying atmospheric entry bring 
about severe design problems, the pres- 
ence of a planetary atmosphere is ad- 
vantageous in that it acts as a cushion 
to reduce a space vehicle's velocity to 
a safe landing speed. Otherwise, one 
would be forced to the costly expedi- 
ent of rocket braking. Landing on the 
moon, which has effectively no atmos- 
phere, requires an appreciable portion of 
the vehicle’s weight to be allocated to 
a braking rocket. Landing on a planet 
with an atmosphere requires a clever 
approach shot, a surface-cooling scheme, 
and/or a clever aerodynamic design. 

The problems of penetrating a plane- 


tary atmosphere are reviewed, and tech- 
niques for penetration are discussed. 
These techniques are resolved into two 
general classes: (4) Gradual entry into 


the atmosphere with relatively low 
deceleration loads and heating rates low 
enough so that the heat may be rejected 
by thermal radiation from the surface; 
and (6) direct entry with higher de- 
celeration loads and higher heating 
rates with the heat being absorbed by the 
body surface 


Application of Variable-Area- 
Nozzle Refrigeration Turbine for 
Supersonic Aircraft... .59—Av-41 


By L. Sawamura, Convair, A Division of 
General Dynamics Corporation, San Diego, 
Calif. 1959 ASME Aviation Conference 
paper (multilithographed; available to Jan. 
1, 1960). 


A variable-area-nozzle refrigeration 
turbine system has been developed for 
the F-106 interceptor. 

The high air-flow requirements for the 
F-106 and distribution of electronic com- 
ponents throughout the aircraft make an 
air cycle system much more attractive 
than a vapor cycle system, which would 
require recirculation of cooling air within 
the aircraft. 

The simple bleed-air-cycle system con- 
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sists of a ram-air heat exchanger, a 
turbocompressor unit, and an ejector 
assembly. 

Bleed air is extracted from the high- 
pressure section of the main engine com- 
pressor, cooled in the ram-air heat 
exchanger, and adiabatically expanded 
in the refrigeration turbine. The energy 
produced by the turbine is absorbed 
by the ram-air compressor which pro- 
vides the primary air for an ejector ar- 
rangement which aspirates cooling air 
through the heat exchanger. During 
ground operation when there is no ram- 
pressure rise, the ejector is the only means 
of getting cooling air through the heat 
exchanger. 

Weight of the assembly is approxi- 
mately 85 lb. The heat exchanger is a 
three-pass cross-counterflow design with 
a core of 14 X 21 X 7 using dimpled 
tubes of stainless steel. The turbine 
wheel diameter is 5.3 in. and the com- 
pressor wheel diameter is 7.0 in. 

The nozzle mechanism moves the an- 
nular ring which establishes the turbine 
nozzle area. The effective area obtaina- 
ble from this unit range froma minimum 
value of 0.39 sq in. to a maximum value 
of 1.66 sq in. 

Although the idea of a VAN (variable 
area nozzle) is not new, the F-106 is 
the first production airplane to use a 
turbine of this type in a refrigeration 
unit. Since this unit was a development 
item, its initial cost is high, but its 
production cost will run approximately 
twice that for fixed nozzle turbines 
This makes the VAN system costs com- 
parable to two fixed nozzle turbines 
operating in parallel with a suitable 
valving arrangement to give a stepwise 
variation in air flow with altitude 
However, two units operating in parallel 
would take up more space, with the ad- 
ditional problem of developing suitable 
controls to phase in and out one of the 
turbines without setting up objectionable 
pressure surges in the system. 

The advantages and disadvantages for 
a refrigeration system of this design and 
methods for extending the performance 
capability of this system to higher air- 
craft speeds and altitudes are discussed 
in this paper 


Analysis of the Aerodynamic Heat- 

ing for a Re-Entrant Space Vehicle 

Coevecrccccccescecececs SPUD 
By M. J. Brunner, Mem. ASME, General 
Electric Company, Philadelphia, Pa. 1959 
ASME Aviation Conference paper (in type; 
to be published in Trans. ASME—J. Heat 
Transfer; available to Jan. 1, 1960). 


One of the prime design considerations 
for a blunt-nosed re-entrant space vehicle 
is the aerodynamic heating imposed 
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during re-entry. The hearing character- 
istics such as the magnitude of the heat 
flux, total heating, and heating time will 
depend on the re-entry trajectory, the 
geometry of the vehicle, and the nature 
of the heating (turbulent or laminar). 
The heating characteristics for a space 
vehicle will have a considerable influence 
on the configuration and vehicle design. 
It is therefore necessary to establish an 
accurate evaluation of the aerodynamic 
heating so that proper considerations 
can be given to the heat protection system 
requirements for the space vehicle. 

An analysis of the aerodynamic heating 
is presented through the trajectory and 
over the surface of a re-entrant hyper- 
sonic space vehicle. Bodies exhibiting 
zero and high lift over drag ratios are 
considered. The turbulent and laminar 
convective heat inputs are specified as 
functions of the trajectory and space- 
vehicle parameters. The maximum heat- 
ing rates and time-integrated heat fluxes 
are given as functions of the local pres- 
sure distribution, body geometry, and 
wall temperature. Examples are pre- 
sented to illustrate the application of 
this analysis. 


Air Conditioning and Pressurization 
of the Convair 880 Turbojet Trans- 
DUN. « 4.00005.0:0005005 eee 


By B. F. North, Convair, A Division of 
General Dynamics Corporation, San Diego, 
Calif. 1959 ASME Aviation Conference 
paper (multilithographed; available to Jan. 
1, 1960). 


The emergence of high-speed, high- 
altitude aircraft capable of transporting 
relatively large groups of people long 
distances has pointed up the requirement 
for finely engineered environmental con- 
trol systems. The integrity of these 
systems must be of a high order, yet 
operational requirements must impose a 
minimum penalty to the aircraft. This 
is highly desirable today and will be 
essential with the advent of supersonic 
transports. 

The actual attainment of comfort con- 
ditions through widely varying en- 
vironmental conditions is at present 
analytically achieved only through em- 
pirical methods. The final determina- 
nation of the proficiency of any system 
design will, in the end, result from sta- 
tistical evidence of customer approval 

Design criteria utilized in development 
of air-conditioning and pressurization 
systems for a near-sonic turbojet trans- 
port with a nominal capacity of 100 
passengers are presented. The basis for 
system selection is discussed and a de- 
scription of the selected system is 
given. Results of component and system 
tests, as well as the total planned test 
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program, are reviewed. Over-all sys- 
tem predicted performance is presented. 


The Martin-Denver Rocket-Missile 
Testing Facilities.......59—Av-7 


By R. S. Williams, The Martin Company, 
Denver, Colo. 1959 ASME Aviation Con- 
ference paper (multilithographed; available 
to Jan. 1, 1960). 


The ballistic missile testing phi- 
losophy, as established and as operating 
in the Titan program, sets down two 
general principles. The first, test the 
systems early; the second, rely on ground 
tests. 

The new Martin Missile Plant in the 
hills of Denver provides, within one 
complex integrated system, development 
and testing facilities for the Titan ICBM. 
Included in these facilities are provisions 
for the complete program of testing 
required to support the progressive de- 
velopment of the weapon system, from 
the component stage through the captive- 
test and flight-test program. 

The facilities can be seen to represent 
the kinds of instruments necessary for the 
implementation of the testing philosophy 
for the ICBM program, and, indeed, for 
any large-scale weapon-system develop- 
ment. The progressive qualification of 
thousands of components and sub- 
systems, as they are combined into the 
final weapon system, lead to the require- 
ments for testing facilities such as the 
component development laboratories in 
the General Purpose Laboratory and 
Propulsion Laboratory, subsystem testing 


A Thermocouple System for Meas- 

uring Turbine-Inlet Temperatures. . 

hewesee ..- 59—IRD-1 
By M. E. Ihnat and W. C. Hagel, General 
Electric Company, West Lynn, Mass. 1956 
ASME Instruments and Regulators Confer- 
ence paper (in type; to be published in 
Trans. ASME—J. Basic Engng.; available 
to Jan. 1, 1960). 
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During the testing and operation of 
turboprop and turbojet aircraft engines, 
gas-temperature Measurements are re 
quired to determine performance and to 
protect vulnerable machine parts, such 
as turbine buckets, from premature 
failure. For both functions, it has been 
customary to position several Chromel 
Alumel thermocouples either in the 
engine exhaust gas stream or occasionally 
in the turbine inlet—provided that about 
1600 F is not exceeded. Depending on 
operating conditions, the lower exhaust 
and the higher turbine-inlet tempera- 
tures may or may not be directly related; 
hence, large safety factors are usually 
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equipment such as the Vertical Test 
Fixture, and system testing facilities 
such as the Denver Captive Test stands, 
backed up by the data acquisition and 
data-reduction systems needed to quickly 
put useful development data into the 
hands of the designers. 


The Handling and Transportation of 
Nuclear Fuels.........59-—Av-58 


By D. L. Hillis, The Ralph M. Parsons Com- 
pany, Los Angeles, Calif. 1959 ASME 
Aviation Conference paper (multilitho- 
graphed; available to Jan. 1, 1960). 


The problems associated with handling 
nuclear fuels are divided into logistic 
problems, normal handling procedures 
and hazards, abnormal hazards, and the 
ultimate disposal of the fuel 

The supplying of ‘‘cold"’ fuels is not 
normally hazardous and presents no 
difficult problems. Handling of ‘‘hor,”’ 
or used, nuclear fuels must be done re- 
motely and requires elaborate, shielded 
structures for disassembly and mainte- 
nance operations. Normal hazards and 
the threat of possible disasters dictate 
large separation distances between the 
test or launch stand and operating per- 
sonnel and the general public. ‘‘Used"’ 
fuel must be returned to the Atomic 
Energy Commission for processing and 
reissue 

Although chemical propulsion systems 
for missiles and satellites presently ap- 
pear to be able to deliver as much power 
as can be effectively harnassed, nuclear 
systems show promise for certain future 


applied for adequate protection. Since 
real knowledge of turbine-inlet tempera- 
ture permits greater efficiency and reduces 
safety hazards, it should be measured 
with a direct sensing system rather than 
by inference. The advantages are many; 
e.g., an aircraft operating at a Mach 
number of one would realize a thrust gain 
of more than 30 per cent by changing 
turbine-inlet temperature, if known 
accurately, from 1550 to 2000 F (843 to 
1093 C). 

A fast-response, unique thermoclement 
combination of platinum, 15 per cent 
iridium, and palladium, whose emf out- 
put is about three fourths that of 
Chromel/Alumel at 2000 F (1093 C), 
has been found reliable from 1800 to 
2300 F (982 to 1260 C) for more than 
400 hours in a combustion atmosphere 
A new, stable nickel, 4.3 per cent silicon 
matching-lead-wire alloy was prepared 
for use up to an ambient temperature of 
1400 F (760 C). Additional tests 


applications. They would be especially 
useful, for instance, where large amounts 
of power are required for relatively long 
periods of time. Nuclear systems are 
frequently mentioned in connection with 
interplanetary travel. 

We are many years away from the time 
when a nuclear-powered rocket will be 
sent to Mars or Jupiter. It is not, how- 
ever, too early to start considering some 
of the problems that will be encountered 
when nuclear propulsion becomes a 
reality. One of these problems is the 
logistics and handling of nuclear fuels 


Technique of Temperature Predic- 
tion in Thermal-Lag Machines.... 
cee seveees S9—Av-44 
By P. M. Mueller, Jack & Heintz, Inc., Cleve- 
land, Ohio. 1959 ASME Aviation Confer- 
ence paper (multilithographed; available to 
Jan. 1, 1960). 


A straightforward approach to the 
solution of the problem of predicting 
transient temperatures in an clectrical 
machine operating under thermal lag 
conditions is presented 

The machine is approximated by con 
sidering the four main masses and heat 
generating components of the machine 
An energy balance for these is expressed 
in the form of a set of simultaneous dif 
ferential equations. These equations are 
solved and the solution programmed for 
an electronic computer to facilitate 
calculations. Experimental results are 
presented and compared with the calcu- 
lated solution 


provided the best choice of insulation, 
thermocouple dimensions, sheath ma 
terial, connectors, and harness design 
for aircraft jet engines. While it has 
heretofore been impractical or very dif 
ficult to determine turbine-inlet tempera 
tures above 1600 F (871 C), this system 
is capable of measuring directly the 
most critical of all operational variables 
and accordingly allows safe potential 
increases in engine performance 


Estimating the Roots of the Charac- 
teristic Determinant for Multi- 
coupled Systems.......59-—IRD-2 


By S. Lees, Massachusetts Institute of Tech- 
nology, Cambridge, Mass.; H. D. Felsen- 
thal, Naval Air Missiles Center, Point Magu, 
Calif.; and E. M. Goldberg, Naval Air 
Development Center, Johnsville, Pa. 1959 
ASME Instruments and Regulators Confer- 
ence paper (in type to be published in 
Trans. ASME—J. Basic Engng.; available to 
Jan. 1, 1960). 


Physical systems with several inter 
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acting inputs and outputs are frequently 
encountered in engineering practice. 
Aircraft, for example, are associated 
with at least six degrees of freedom, re- 
quiring six outputs and, generally, even 
more inputs. The design of such sys- 
tems, particularly controlled-system de- 
sign, often requires a study of the pos- 
sible dynamic characteristics of the sys- 
tem as the parameters are varied. 

A procedure is developed, based 
Cauchy's residue theorem, for bounding 
the undamped natural frequency, damp- 
ing ratio, and real part of the roots of the 
characteristic determinant associated 
with a multicoupled system with several 
inputs and outputs. The method can 
lead to a locus of the roots as one or more 
parameters are varied. The underlying 
theory is developed and a numerical 
illustrative example is included. 


Dynamic Response and Control of 
Multipass Heat ee euae 
- . 59—IRD-6 


By Sian’ Masubuchi, ‘Siiees National 
University, Yokohama. , Japan. 1959 ASME 
Instruments and Regulators Conference paper 
(multilithographed; to be published in 
_— ASME—J. Basic Engng.; available to 
Jan. 1, 1960) 


The transfer functions obtained by 
dynamic analysis of one shell pass and 
2, 3, 4,...., 2m, 2n + 1 tube-pass heat 
exchangers as a distributed parameter 
system are presented in dimensionless 
forms. The heat-exchange processes are 
found to be governed by the third-order 
characteristic equations with complex 
coefficients, and can be solved numerically 
using a graphical method. The numeri- 
cal examples are presented to show the 
clear difference of frequency response for 
such cases when no solid capacity exists. 
The analog computer and the experi- 
mental results are found to be in good 
agreement with the theoretical results. 


Control of Shell and Tube Heat 
Exchangers... - 59—IRD-14 


By A. R. Catheron and S. H. Goodhue, The 
Foxboro Company, Foxboro, Mass.; and P. 
D. Hansen, Assoc. Mem. ASME, Massa- 
chusetts Institute of Technology, Cam- 
bridge, Mass. 1959 ASME Instruments and 
Regulators Conference —- (multilitho- 
graphed; available to Jan. 1, 1960). 


A study was made of the problem of 
selection of control systems for a stand- 


ard unit of process equipment. The 
heat exchanger was chosen because it 
is widely used and because it represents 
a classically difficult control problem. 
The two stock shell-and-tube exchangers 
of moderate size that were tested proved 
to be neither as difficult nor as slow as 
had been anticipated 
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The investigation resolved itself into 
two parts; first, a study of the heat 
exchangers alone to determine their 
dynamic characteristics as precisely as 
possible; and second, a study of the 
practical operation of the exchangers 
under several control arrangements, with 
the relative performances examined and 
discussed. Both are  steam-to-water 
exchangers. The temperature of the 
output water was the controlled variable 
in each case. Three approaches to the 
control problem were tried. The paper 
includes a detailed description of the 
equipment, a statement of the circum- 
stances under which each control system 
would be applicable, and a discussion of 
performance obtained with each system 


On a New Approach to Filtering 
and Prediction Problems....... 


By R. E. Kalman, Research Institute for 
Advanced Study, Baltimore, Md. 1959 
ASME Instruments and Regulators Confer- 
ence paper (multilithographed; to be pub- 
lished in Trans. ASME—J. Basic Engng.; 
available to Jan. 1, 1960). 


The classical Wiener problem (filtering 
and prediction) is re-examined in the 
discrete case using the author’s new 
(‘‘state transition’’) method of analysis 
of dynamic systems. The general solu- 
tion is developed in the terms of condi- 
tional expectations. This gives results 
of the greatest possible generality when 
only first and second-order statistical 
averages are used. Basic concepts of the 
theory of random processes are reviewed 


Shannon's Theory and Feedback 
Systems. ..............59=ARD-12 


By S. S. L. Chang, New York University 
College of Engineering, New York, N. Y. 
1959 ASME Instruments and Regulators 
Conference paper Caateidngpeginel to be 
published in Tens. ASME—]. Basic Engng.; 
available to Jan. 1, 1960). 


Feedback can be used as a means of 
realizing Shannon's predicted errorless 
capacity of a noisy communication 
channel. On the other hand, Shannon's 
information theory can be used as a guide 
for rating feedback control systems as 
well as selecting system components. 
A brief summary of the former aspect, and 
the results from some preliminary in- 
vestigations of the latter aspect are 
presented. Included topics are: Calcu- 
lations of required information capacities 
of control systems from input character- 
istics and fidelity requirements;  re- 
quired information capacities of system 
components; and calculation of informa- 
tion capacities of system components 
from saturation limits, threshold levels, 
and transfer functions. 


Synthesis of the Strongly Interact- 
ing Control Loops... ..59-—IRD-10 


By M. D. Mesarovié, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 
1959 ASME Instruments and Regulators 
Conference paper (multilithographed; 
available to Jan. 1, 1960) 


In the consideration of a complex 
control system consisting of numerous 
interrelated control loops, much attention 
has been paid to the possibility of 
achieving a total independence of the 
control loops. 

In theory, the problem is reduced to 
defining the adequate set of equations 
which give sufficient conditions for the 
independence of the control loops. In 
practice, however, achieving independ- 
ence is possible only when the subsystems 
interchange relatively small power. 

In this paper a method of consideration 
of complex control systems is explained 
The interrelations are taken as a consist- 
ent property of the system, and in some 
stage of the analysis even a ‘“‘total 
dependence’’ (coherence) will be as- 
sumed. 


Analysis of Electrohydraulic Pres- 
sure Control Servovalve Perform- 
ance and Loads........59—IRD-9 


By W. L. Kinney, Cook Technological 
Center, Morton Grove, Ill. 1959 ASME 
Instruments and Regulators Conference 
paper (multilithographed; available to 
Jan. 1, 1960). 


Use of idealized pressure rather than 
flow control of hydraulic power elimi- 
nates the effects of oil and system com- 
pliances in the output response. Practi- 
cal limitations to ideal pressure control 
in presently available electrohydraulic 
servovalves are discussed and a transfer 
function for such valves is developed. 

Comparisons are made between system 
dynamic open-loop response with various 
loads using representative flow-control 
and pressure-control servovalves. Root- 
locus techniques are used to investigate 
expected closed-loop responses and results 
are verified experimentally. Optimum 
loads for pressure-control servovalves 
are discussed. 


The Design and Analysis of a 

Servovalve With Flow Feedback. . 

coeccccescee - 59—IRD-3 
By E. Behaiuk, Borg-Warner Corporation, 
Bedford, Ohio; and S.-Y. Lee, Massa- 
chusetts Institute of Technology, Cam- 
bridge, Mass. 1959 ASME Instruments and 
Regulators Conference t (in type; to be 
published in Trans. ASME —J. Basic Engng.; 
available to Jan. 1, 1960). 
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Almost all conventional servovalves 
operate on the principle of controlling 
the position of a four-way or three-way 
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valve made with very high precision 
with the hope that the flow rate will 
follow accurately the input signal to the 
valve. In this paper, an entirely new 
approach to the servovalve design is 
presented. A flow signal instead of 
valve position is used in the feedback 
loop. This design eliminates the neces- 
sity of a high precision valve, gives a 
greater length of the life expectancy of 
the valve, and minimizes the effect of 
load variation as well as supply pressure 
variation. Dynamic analysis and test 
results of the flowmeter and the complete 
valve are given. 


Bang-Bang Versus Linear Control of 

a Second-Order, Rate-Type Servo- 

MOPOF..... 602 ce eee  SPAIRD-13 
By P. F. Meyfarth, Massachusetts Institute 
of Technology, Cambridge, Mass. 1959 
ASME Instruments and Regulators Confer- 
ence paper (multilithographed; to be pub- 
lished to Trans. ASME—J. Basic Engng.; 
available to Jan. 1, 1960). 


A simple nonlinear scheme for control- 
ling a second-order, rate-type servomotor 
is described. This scheme is referred to 
as ‘‘bang-bang”’ control since the input 
to the servomotor is made to “‘bang”’ 
from its maximum value in one direction 
to its maximum value in the other direc- 
tion depending only on the sign of an 
error signal. 

This bang-bang system oscillates in a 
continuous high-frequency, low-ampli- 
tude limit cycle. The nature of this 
limit cycle is studied by the describing- 
function approximation and by an exact 
method. The step and _ frequency-re- 
sponse characteristics of the bang-bang 
system are discussed and compared with 
the characteristics of a simple linear 
system. It is shown that many aspects 
of the behavior of the bang-bang system 
can be predicted from rather simple con- 
siderations. 


Human Body as an Inconstant Heat 
Source and Its Relation to Clothes 
Insulation, Part 1, Descriptive Mod- 
els of the Heat Source. .59—IRD-7 


By A. S. Iberall, Mem. ASME, Rand De- 
velopment Corporation, Cleveland, Ohio 
1959 ASME Instruments and Regulators 
Conference paper (multilithographed; to be 
published in Trans. ASME—J. Basic Engng.; 
available to Jan. 1, 1960). 


A precise investigation of the 
thermal resistance of clothes requires an 
accurate description of the static and 
dynamic thermal characteristics of the 
human-heat source. Experimental meas- 
urements on the human have revealed 
a frequency spectrum of sustained ther- 
mal-power oscillations that mask theo- 
retical long-time equilibrium adjust- 
ments. This points to the number of 
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degrees of freedom that must be involved 
in the thermoregulation of the human, 
and the specific nonlinear characteristics 
of the system. Therefore, at best, a 
resistance model for clothes is possible 
only as an ohmic relation among time- 
averaged equilibrium values, and for a 
specific mode of operation of the system. 
The validity of this hypothesis, however, 
has not been proved. 


Human Body As an Inconstant Heat 
Source and Its Relation to Clothes 
Insulation, Part 2, Experimental In- 
vestigation Into Dynamics of the 
Source............+..-S9—IRD-8 
By A. S. Iberall, Mem. ASME, Rand De- 
velopment Corporation, Cleveland, Ohio. 
1959 ASME Instruments and Regulators Con- 
ference Paper (multilithographed; to be 
published in Trans. ASME—J. Basic Engng.; 
available to Jan. 1, 1960). 


Quantitative measurement on _ the 
human in the so-called evaporative, 
vasomotor, and metabolic-control re- 
gimes has revealed frequency spectrum 
of sustained power oscillations with 
approximate periods of 2, 7, 35 min, and 
31/, hr independent of the regime. 
Step-function adjustments take place 
with a time constant of about 7 min. It 
is believed that the 3'/2-hr cycle repre 
sents the shortest equilibrium cycle. 

The hypothesis that it might be pos- 
sible to measure the resistance of clothing 
ohmic relation among _ time- 
averaged equilibrium values, and for a 
specific mode of operation of the system, 
has now been put in rational context in 
the time domain. 

Two equilibrium modes of the human 
system were explored. The active mode 
of operation of the system, to which the 
resistance concept of clothes is most 
applicable, is as a feedback system in 
which the extremities are used as error 
indicators of deviations from a comfort- 
level set point. In response to devia- 
tions, the human feeds back a signal to 
generate an activity level in which only 
internal work—immediately degraded 
into heat—is done to maintain the com- 
fort level. This is referred to as the 
comfort mode of operation of the system 
Another ‘‘survival’’ mode of operation 
of the system is also described 


as afi 


Frequency Response of Multipass 
Shell-and-Tube Heat Exchangers. . 
eee e  SI—IRD-4 

By Lewis Iscol and R. J. Altpeter, University 
of Wisconsin, Madison, Wis. 1959 ASME 
Instruments and Regulators Conference 
paper (multilithographed; available to 
Jan. 1, 1960). 
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A multipass shell-and-tube exchanger 
may be described by a set of partial 
differential equations similar, in many 


respects, to those describing a counter- 
flow or one-side lumped exchanger. 
This set of equations may be thought of 
as constituting a mathematical model of 
the exchanger. Models of varying 
degrees of complexity may be constructed 
for the same exchanger. In this paper 
models are first constructed which neglect 
the heat capacity of tube walls. Re- 
finements are then made which allow 
the walls to be introduced as either 
lumped or distributed thermal capacity. 

The models presented herein are quite 
formidable of aspect, involving the 
definition of many sets of intermediate 
parameters. It should be borne in 
mind that the question which must be 
answered regarding the feasibility of 
use of a given model is not, ‘How com- 
plicated is the model?’’ bur, ‘How much 
does it cost to extract the desired in- 
formation from the model?’" The desired 
information is here the frequency-re- 
sponse characteristics of the exchanger. 
This information may be particularly 
easily extracted if an explicit expression 
is obtainable for the transfer function. 
Such an expression is obtainable for the 
models considered. In fact, it is the 
object of this paper to show how such 
explicit transfer functions may be ob- 
tained 

Transfer functions are derived for 
exchangers with one shell pass and 2m 
tube passes. It is the 
method of derivation may be generalized 
to apply to exchangers with an arbitrary 
number of shell-and-tube passes. Dis- 
tributed thermal capacity in pipe walls 
may be introducted as such, lumped, or 
neglected entirely 


shown how 


The Storage and Retrieval of Non- 
numerical Data in Large and Com- 
plex Documentation Systems...... 

o eee ee S9—IRD-5 

By Allan Kent and J. W. Perry, School ot 
Library Science, Western Reserve University, 
Cleveland, Ohio. 1959 ASME Instruments 
and Regulators Conference paper (multi- 
lithographed; available to Jan. 1, 1960). 
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Introduction of automatic routines for 
the precise selection of pertinent infor 
mation from large document collections 
covering broad areas of subject matter 
requires a careful analysis of the input 
and output phases of the documentation 
system used. A simplified model has 
been hypothesized to provide a universe 
of information with which to study 
various information-retrieval systems, 
and to provide a basis for characterizing 
and later identifying information which 
involves no uncertainty. Some of the 
problems involved when uncertainty is 
introdyced are discussed in qualitative 
terms. 
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Load and Life Relationship of Roller 
Bearings as Applied to Railroad 
Journals...............-59——-RR-1 


By A. D. Edelman, Mem. ASME, General 
Motors Corporation, Harrison, N. J. 1959 
ASME-AIE — Railroad Conference 
paper (multilichographed; available to Feb. 
1, 1960). 


Antifriction bearing capacities are 
based on fatigue life of the bearing cle- 
ments. Asa result of controlled labora- 
tory tests over many years, the bearing 
manufacturers have amassed much in- 
formation on the fatigue life of their 
bearings. Each bearing manufacturer 
has a capacity rating for the various 
bearings which he supplies. These 
ratings have been calculated from formu- 
las derived from specific life testing of the 
particular design of bearing and the 
specific materials used therein. 

Bearing capacity must always be 
thought of in terms of load-carrying 
capacity at a specific speed tied in with a 
specific life expectancy. The bearing 
manufacturer's catalog usually specifies 
load ratings of bearings at some speed in 
revolutions per minute and some expected 
life in hours 

This paper is confined to determining 
the life expectancy in miles of roller 
bearings applied to railroad journals. 
This determination resolves itself into a 
problem with two distinct parts. 

The first, is to make sure when com- 
paring bearing ratings that they are 
based on the same speed and life ex- 
pectancy. If not, the ratings must be 
reconciled so that they are on the same 
basis. The second part of the problem 
is to determine the effective load on the 
bearing in the particular application 

The first part of the problem stems from 
the fact that bearing manufacturers do 
not rate their bearings in the same man- 
ner. Some speak of life on the basis of 
1,000,000 revolutions of the shaft, 
while others relate life to hours of 
operating time at a certain speed. This 
time basis varies within the industry 
from 2000 to 10,000 hr 


Technical Research on European 
Railroads -++-59——-RR-2 


By P. V. Garin, Mem. ASME, Southern 
Pacific Company, San Francisco, Calif. 
1959 ASME-AIEE Joint Railroad Conference 
paper ‘ean available to Feb. 
1 


The European railroads afford a fresh 
viewpoint on many of the problems 
which confront their American counter- 
parts 

The level of technical competence on 
the European railroads, their well-co- 
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ordinated research program, and their 
enthusiasm for new ideas and develop- 
ments are notable. The progress in 
locomotive design is particularly im- 
pressive. This is largely due to the fact 
that the design groups are separated from 
the maintenance groups concerned with 
everyday problems and that there is a 
greater emphasis on technical research 
and development among the railroads 
themselves. 

The European railway system has been 
modernized more in the past 10 years 
than it had been during the previous 50 
years. They have adopted up-to-date 
techniques and have improved equip- 
ment design to lower costs, facilitate 
maintenance, and increase productiv- 
ity. 

European railways differ in many re- 
spects from the railways of the United 
States. The most obvious difference is 
that in Europe the principal railway 
systems are government-owned or con- 
trolled. Most of them, with a few 
notable exceptions, operate at a financial 
loss. This fact naturally changes the 
philosophy and, in many instances, the 
general outlook of the transporation 
industry in Europe. Added to this, of 
course, are the entirely different labor 
situations, the strong national feelings 
and interests in each country, and the 
various languages and customs en- 
countered. Population densities, shorter 
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The Basic Heat Transfer and Flow 
Friction Characteristics of Six Com- 
pact High-Performance Heat-Trans- 
fer Surfaces.... 
By W. M. Kays, Mem. ASME, Stanford 
University, Stanford, Calif. 1959 ASME 
Gas Turbine Power Conference paper (in 
type; to be published in Trans. ASME—J. 
Engng. for Power; available to Jan. 1, 1960). 
In this paper the basic characteristics 
of six new compact high-performance 
surfaces are presented. Four are of the 
strip-fin type, including three stacked in 
a unique multiple sandwich arrangement 
One of the surfaces has perforated fins 
formed by punching circular holes 
through the fins, and one has wavy fins. 
The basic characteristics are presented in 
terms of Ns:-Np;-’/* and f versus Reynolds 
number. A_ sufficient geometrical de- 
scription is provided so that the data 
are readily usable in heat-exchanger 
design analysis. The triple-sandwich 
surface introduces some new complica- 
tions in the analysis of the effectiveness 
of the fins, and this problem is considered 
in an Appendix. 
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distances between major cities, lighter 
equipment, lower tonnages handled, 
available sources of power, lower permis- 
sible rail loading and clearances—all 
have influenced modern European rail- 
road thinking and practices. 

However, in spite of these natural 
barriers and complicating factors, there 
is an active Movement toward standardi- 
zation and co-ordination of ideas in the 
field of technical research and equip- 
ment development not only in the rail- 
road industry itself but also in the efforts 
of the Office for Research and Experi- 
ments (ORE) of the International Union 
of Railways (UIC). This organization 
is centered at Utrecht, Netherlands, and 
many technical research problems are 
being actively handled by competent 
groups of experts from the various rail- 
ways. These problems relate to ma- 
terials, equipment design, and construc- 
tion as well as tracks, bridges, signals, 
transmission lines, and other fixed 
structures. In the latter categories in- 
vestigation of rail welding methods and 
concrete ties are included 

Detailed observations are given on the 
French, Italian, German, Swiss, Dutch, 
Belgian, and British railways. The 
activities of the ORE are described. 
Passenger-train development in Europe 

including Trans-Europ-Express rail cars) 
and freight-car development are also 
treated 


Effect of Ambient and Fuel Pres- 

sure on Spray Drop Size. ..59-——-GTP-3 
By S. M. De Corso, Westinghouse Research 
Laboratories, Pittsburgh, Pa. 1959 ASME 
Gas Turbine Power Conference paper (in 
type; to be published in Trans. ASME—J. 
Engng. for Power; available to Jan. 1, 1960). 


After a brief review of existing knowl- 
edge concerning the effect of ambient 
pressure on spray drop size, results are 
presented for a swirl nozzle at fuel 
Ap’s of 25 and 100 psi for ambient gas 
pressures of 0.5, 14.5, and 114.5 psia. 
The liquid sprayed is diesel fuel, the 
nozzle capacity being 45 gal/hr at 100 
psi Ap, and the nominal spray angle, 
80 deg. The photographic method by 
which drop size was determined is 
described. Curves are presented which 
show the spatial variation in fuel 
flow rate, spray-stream velocity, and drop 
size. The notable effects are large 
drop size and velocity variations across 
the spray stream, and for the total 
nozzle output, an increase in the drop 
size as the ambient pressure goes from 
14.5 to 114.5 psia. Some ramifications of 
the results are discussed. 
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The June, 1959, issues of the Transactions of the ASME—Journal of Applied Mechanics and Journal 
of Basic Engineering (available at $1.50 per copy to ASME Members; $3 to nonmembers— 


contain the following: APPLIED MECHANICS 


Effect of a Nonisothermal Free Stream on Boundary-Layer Heat Transfer, E. M. Sparrow and J. L. 
Gregg. (58—A-42) 


Visual Studies of the Wall Layers in the Turbulent Boundary Layer, S. J. Kline and P. W. Runstadler. 
(58—A-64) 


Unsteady Laminar Boundary Layers Over an Arbitrary Cylinder, Kwang-Tzu Yang. (58—A-49) 
On Journal Bearings of Finite Length With Variable Viscosity, L. N. Tao. (58—A-75) 

Analysis of Complex Kinematic Chains With Influence Coefficients, J. Modrey. (58—A-74) 

A Theory of Oil Whip, Yukio Hori. (59—APM-2) 

On Critical Speeds of a Shaft Supported by a Ball Bearing, Toshio Yamamoto. (59—APM-12) 
Root-Locus Analysis of Structural Coupling in Control Systems, R. H. Cannon, Jr. (58—A-65) 


Normal Vibrations of Uniform Plate Carrying Any Number of Finite Masses, W. F. Stokey and C. F. 
Zorowski. (58—A-28) 


Transients in Simple Undamped Oscillators Under Inertial Disturbances, Antongiulio Dornig. (58— 
A-58) 


On Laterally Loaded Semicircular Plate With Clamped Edges, W. H. Jurney. (59—APM-3) 
Direct Determination of Stresses in Plane Elasticity Problems, P. S. Theocaris. (58—A-43) 

Stresses in a Stretched Slab Having a Spherical Cavity, Chih-Bing Ling. (58—A-45) 

Influence Coefficients for Edge-Loaded Short, Thin, Conical Frustums, J. H. Baltrukonis 

Upper and Lower Bounds for Special Eigenvalues, F. C. App! and C. F. Zorowski. (59—APM-18) 


Analysis of a Compression Test of a Model of a Granular Medium, C. W. Thurston and H. Deresie- 
wicz. (58—A-48) 


A Reassessment of Deformation Theories of Plasticity, Bernard Budiansky. (58—A-54) 
Collapse Loads of Rings and Flanges Under Uniform Twisting Moment, Burton Paul. (58—A-55) 
Creep of Thick-Walled Tubes Under Internal Pressure, F. P. J. Rimrott. (59—APM-6) 
Strain-Hardening Solutions to Plate Problems, Nicholas Perrone and P. G. Hodge, Jr. 
Determination of Creep Deflection of a Rivet in Double Shear, Joseph Marin. (58—A-47) 


BASIC ENGINEERING 


Elastic and Damping Properties of Cylindrical Journal Bearings, by B. Sternlicht. (58—Lub-3) 
Axial, Relative Motion of a Circular Step Bearing, by L. Licht. (58—Lub-1) 
Friction and Wear of Metals to 1000 C, by E. P. Kingsbury and E. Rabinowicz. 
Friction Factors for Turbulent Flow in Curved Pipes, by H. Ito. (58—SA-14) 


Characteristics of a Self-Lubricated Stepped Thrust Pad of Infinite Width With Compressible 
Lubricant, by K. C. Kochi. (58—A-194) 


Direct Measurement of Net Positive Suction Head, by R. B. Jacobs, K. B. Martin, and R. J. Hardy. 
(58—A-38) 


Transitional Phenomena in Ultrasonic Shock Waves Emitted by Cavitation on Hydrofoils, by F. 
Numachi. (58—A-117) 


Cavitation and NPSH Requirements of Various Liquids, by Victor Salemann. (58—A-82) 


The Unsteady Wake Interaction in Turbomachinery and Its Effect on Cavitation, by Hsuan Yeh and 
J. J. Eisenhuth. (58—A-114) 


Thermal-Stress Ratchet Mechanism n Pressure Vessels, by D. R. Miller. (58—A-129) 


Refractory Metal Facings for Protection of Metal Surfaces Subjected to Repeated High-Tem- 
perature Pulses, by Aaron Cohen and Edward Homer. (58—A-188) 


The Failure of Structural Metals Subjected to Strain-Cycling Conditions, by R. W. Swindeman and 
D. A. Douglas. (58—A-198) 


Evaluation of Material Wear and Self-Welding in Sodium-Cooled Reactor Systems, by R. B. 
Jerman, R. C. Williams, and D. O. Leeser. 


Irradiation of Haynes-25 and Inconel-X Compression Springs in High-Temperature High-Pressure 
Water, by R. C.Mehan (58—A-94) 


Energy Losses of Balls Rolling on Plates, by R. C. Drutowski. (58—A-190) 


On the Effect of Lubricant Inertia in the Theory of Hydrodynamic Lubrication, by A. A. Milne. 
A-195) 


Surface Finish and Clearance Effects on Journal-Bearing Load Capacity and Friction, by F. W. 
Ocvirk and G. B. DuBois. (58—A-134) 


Statistical Optimization of Regulators Employing a Binary Error Criterion, by J. H. Milsum. 
A-71) 


An Introduction to the Time-Modulated Acceleration Switching Electrohydraulic Servomechanism, 
by S. A. Murtaugh, Jr. (58—A-159) 


Discussion on previously published paper by B. Sternlicht and R. C. Elwell. 


(58—Lub-6) 
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ASME Papers 
Order Form 


Pamphlet copies of numbered ASME 
technical papers are obtainable from 
the ASME Order Department, 29 West 
39th Street, New York 18, N.Y. Please 
order only by paper number; otherwise 
orders will be retumed. Papers are 
priced at 40 cents to members; 80 
cents to nonmembers. Payment may be 
made by check, U. S. postage stamps, 
free coupons distributed annually to 

bers, or coup which may be 
purchased from the Society. Coupons, 
in lots of ten, ore $3 to members; 
$6 to nonmembers. 

Note: No digests are made of ASME 
papers published in full or condensed 
form in other sections of MECHANICAL 
ENGINEERING. 

Copies of all ASME publications are 
on file in the Engineering Societies Library 
and are indexed by the Engineering 
Index, Inc., both at 29 West 39th Street, 
New York 18, N. Y. 

ASME Transactions are on file in the 
main public libraries of large industrial 
cities and in the technical libraries of 
engineering colleges having ASME Stu- 
dent Sections. 








ASME Order Department 
29 W. 39th St. 
New York 18, N. Y. 


Please send me the papers in- 
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COMMENTS ON PAPERS 


A Century of Fear and Hope at the Crossroads 


To the Editor: 

In tHE March issue of MECHANICAL 
ENGINEERING, pp. 44-45, I have read an 
article by Edgar N. Schieldrop entitled 
“A Century of Fear and Hope at the 
Crossroads.’ I think that the suggestion 
for action which the author has made is 
most constructive and that it should be 
followed up by the Society and by the 
ECPD. 

For many years we in the engineering 
profession have been criticized for failing 
to meet our responsibilities toward the 


broader aspects of social development. 
It seems to me that if we were to adopt 
a course such as has been proposed, we 
might go a long way toward showing 
that the criticism is unwarranted and, 
more important, by stirring the imagina- 
tion of people generally, make a further 
substantial contribution toward a better 
future for the world. 


L. L. Youell.! 


1 Vice-president, Stone & Webster, Canada, 
Ltd., Toronto, Ont., Canada. Mem. ASME 


Petroleum Techniques for Steel 


Comment by D. C. Brown’ 


Tue acceptance today of the H-Iron 
process* and economic feasibility of the 
new direct reduction processes by an 
industry long plagued by failures in 
this area, while not entirely enthusiastic, 
is one of quict optimism. There is, I 
believe, little doubt in the minds of 
steelmakers relative to the ultimate 
success of direct reduction. There is, 
however, some difference of opinion as to 
which process best fits which need and 
when 

Indications are that by 1980, ingot 
capacity will increase 40 to 50 million in- 
got tons over the present 140 million 
tons. While today 45 to 50 per cent of 
the iron in ingot comes from scrap, it is 
doubrful that scrap will continue to 
supply this percentage because: 

1 High-quality scrap is difficult 
to come by and high in price. 

2 Operating economies in open 

hearths result from high hot metal 

practice. 

3 Much steel is going into end 

uses not conducive to producing 

scrap. 


2 Assistant director of research, Jones & 
Laughlin Steel Corporation, Pittsburgh, Pa. 

5’F. D. Hoffert, E. A. Kelly, and A. M. 
a ‘Petroleum Techniques for Steel,’ 

ECHANICAL ENGINEERING, January, 1959, 
vol. 81, pp. 27-30. 
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4 Tramp elements in scrap are 
increasing. 


If scrap is not going to maintain its 
present position, the iron values must 
come from iron ore, either in the form 
of hot metal or as a “‘substitute’’ scrap. 
It can be estimated that about 75 per 
cent of this 40 million tons of incremental 
capacity should come from virgin iron 
values 

This then is where direct reduction 
comes into its own, but not to a degree 
sufficient to fill the indicated deficit 
While it is doubtful if many more blast 
furnaces will be built, it is certain that 
steelmakers will make the most of the 
potential in present-day blast-furnace 
plants. I believe it safe to predict that 
existing blast furnace capacity could be 
increased 50 per cent by changed practices 
and improved auxiliaries. This 50 
per cent increase would amount to 35 
to 40 million ingot tons, the full deficit 
anticipated. This path, however, is 
expensive and going all the way may not 
be indicated. Furthermore, it means 
expansion of steelmaking at its present 
location. Markets will, however, dic- 
tate the erection of grass-roots plants 
and it is doubtful if only conventional 
plants will be built. Thus direct reduc- 
tion followed by electric furnaces or by 
hot blast cupola-basic oxygen furnaces 


may be installed. Direct reduction has 
three primary uses: 


1 To produce hot metal via hot 
blast cupola. 

2 To produce replacement scrap. 
3 To beneficiate, reduce, and ag- 
glomerate lean ores. 


The first two uses would be located at 
steelmaking facilities. In the third use, 
certain iron ores may be more advanta- 
geously prepared for steelmaking by 
direct reduction of the crude ore and 
subsequent magnetic beneficiation at the 
mine 

Which of these uses will come first is 
open to question. Certainly, making 
replacement scrap will come early, with 
direct reduction to produce metallics 
for new installations being largely 
dictated by market considerations. Di- 
rect reduction on lean ores is unpredicta- 
ble 

Certain direct reduction processes, 
such as the H-Iron process, can make 
good and direct use of the fine-size 
concentrates from lean ores. Undoubt- 
edly, the trend to concentrates will 
continue. Only through beneficiation of 
lean ores with control of agglomerate 
structure is it possible to produce blast- 
furnace burdens which allow maximum 
capacity to be reached. Thus the amount 
of high-grade concentrates available for 
consideration as raw material for direct 
reduction processes will undoubtedly 
increase with time. 

With regard to reductant, installations 
for a scrap substitute would probably be 
made at existing steelmaking facilities 
where fuel oil and natural gas are 
available. In the case of grass-roots 
installations, the possibility exists of 
buying hydrogen or CO/H2 mixtures 
directly from refinery or petrochemical 
installations. Installations at the mines 
working on crude lean ores would 
undoubtedly, for the immediate future, 
use either solid carbonaceous fuel or 
fuel oil or resid stock, either directly 
or to generate reducing gases. 

The H-Iron process enjoys a consid- 
erable amount of prestige in the steel- 
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making community. It has undergone a 
greater degree of development than any 
other gaseous reduction process. In no 
other process is the use of refinery engi- 
neering techniques more extant. The 
development of this process indicates a 
great deal of ‘‘imagineering’’ on the part 
of Hydrocarbon Research and Bethlehem 
Steel and represents a fruitful and 
exciting extrapolation of petroleum tech- 
niques into the roots of a serious problem 
in a basic nonallied industry. The 
unconventional approach taken has un- 
doubtedly raised some reservations in the 
minds of steelmakers not familiar with 
handling inflammables at high pres- 
sures. 

I believe it safe to say, however, that 
no one direct reduction process will fill 
all direct reduction needs. The H-Iron 
process is quite versatile and will defi- 
nitely receive its fair share of atten- 
tion. 


Notes 
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Fundamentals of Advanced Missiles 


By Richard B. Dow. John Wiley & Sons, 
Inc., New York, N. Y., 1958. Cloth, 6 X 
91/, in., figs., tables, index, xvi and 567 pp., 
$11.75. 


Reviewed by Thomas L. Keller! 


In tHI1s book the author has set out to 
gather into one convenient package, and 
to explain, the basic concepts behind all 
of the engineering aspects of guided mis- 
sile systems. Astonishingly (and I use 
this word to indicate my primary reaction 
as I first thumbed through the pages) he 
has, for the most part, succeeded. He has 
managed to make readily available to the 
person who is generally familiar with en- 
gineering or science but is a relative lay- 

1Group leader, guidance and detection, 


Research Department, Grumman Aircraft En- 
gineering Corporation. 
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Convair “600” Jet Transport 


Comment by Norman R. Parmet* 


In READING this paper® I was struck 
by the fact that nowhere therein is the 
Convair 880 airplane mentioned, al- 
though the 600 airplane is essentially a 
development of the 880 in a manner 
similar to that in which the Super Con- 
stellation is a development of the 
Constellation airplane. Aside from lead- 
ing edge slats, aerodynamic bumps, the 
use of the fan engine, increased fuel 
capacity, and increased fuselage length, 
the airplane described is essentially 
the 880 airplane. It seems to me that 
Convair should be proud of their basic 
880 airplane and should have related the 
development of the 600 with respect to 


‘ Director—Aircraft Development, Trans- 
World Airlines, Inc., Kansas City, Mo. 

5J. T. Ready, Jr., ‘“The Convair ‘600’ Jet 
Transport,’’ MecuanicaL ENGINgeERING, vol. 


81, February, 1959, pp. 59-62. 


man in certain specific fields a talking 
and, perhaps, a preliminary thinking 
knowledge of the many diverse disci- 
plines needed for an understanding of 
missile-system behavior. 

The book begins with a chapter on 
flight kinematics and proceeds in an or- 
derly fashion through fluid mechanics, 
internal and external aerodynamics, rigid 
body mechanics and control-system dy- 
namics, applications of probability and 
statistics including communication the- 
ory, guidance and guidance electronics 
including microwaves, radar and infra- 
red, and concludes with a chapter on 
whole systems, more or less from the op- 
erations-analysis standpoint. Each of 
these categories contains an astounding 
array of information ranging from theory 
to description of equipment. 

The author starts each section with a 
brief but lucid introduction and moves 
rapidly to a discussion of the subject at 


the 880. It is also interesting to note 
that Convair has established as standard, 
on the Model 600, certain installations 
which were forced into the 880 airplane 
by the airline ordering equipment. 
Examples of this are the electrically 
driven vapor-cycle refrigeration system 
and the 6000-rpm generator speed. 

One final comment. We heartily 
applaud Convair'’s statement that all 
systems and units be engineered and 
located so that they are readily accessible 
and can be maintained and serviced 
with the least possible interference 
with flight utilization. With respect to 
this comment we would suggest that 
Convair review their design to see 
whether or not they are living up to 
their press notices on the airplane. It 
is one thing to say you are designing an 
airplane for good maintenance charac- 
teristics—it is another thing to do it 
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hand on what might be termed by an ex- 
pert in the field an ‘‘intermediate’’ level. 
He has a great deal of material to discuss 
in a relatively small space, however, and 
in no sense does he spoon-feed it to the 
reader; a fair amount of concentration 
and independent thought is required for 
complete absorption of all that is offered. 
In this sense the book seems to be pri- 
marily useful as a sort of text handbook, 
perhaps, for engineers working in one 
area of aircraft or missiles who feel the 
need for something more than the usual 
mere acquaintanceship with the other 
areas. 

I can think of only a few minor criti- 
cisms. One is the relative lack of biblio- 
graphic material, particularly books, for 
a work of this tremendous scope. True, 
there are a fair number of references listed 
in footnotes, but I had the continual feel- 
ing of being left stranded. Another is 
the excessive use of footnotes (there are 
87 
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some 850 throughout the book) which I 
found to be quite distracting since I am 
usually not able to pass one by without 
reading it. A third is an occasional, not- 
too-serious, lapse in grammar or syntax, 
which is certainly forgivable here. 

All in all, the book is a real tour de 
force and will be a genuine contribution 
to the library of any engineer in the mis- 
sile business, and perhaps of some not in 
it 


Air Pollution Control 


Air Pollution Control 


By W. L. Faith. John Wiley & Sons, Inc., 
New York, N. Y., 1959. Cloth, 6 X 91/, 
in., illus. tables, appendix, index, vii and 
259 pp., $8.50. 


Reviewed by Frederick S. Mallette” 


Since 1954, the author has been asso- 
ciated with the Air Pollution Foundation 
and, in 1957, became its managing direc- 
tor. He represents the American Insti- 


* Executive Secretary, ASME Committee on 
Air Pollution Controls. 


Sampled-Data Control Systems 

By Eliahu I. Jury. 1958, John Wiley & Sons, 
Inc., New York, N. Y. 453 p., 6 X 9'/, in., 
bound. $16. Discusses the basic theory of 
sampled-data control systems in particular 
and circuits, networks, computers, and system 
engineering in general. A general approach 
is provided to mixed digital-analog linear 
systems along with a thorough discussion 
of the z-transform method which can be a 
plied to a wide variety of fields. Problems 
arising in feedback control systems are solved 
and discussed by means of application of 
digital computers. General applications of 
the z-transform method and the operational 
solution of linear difference equations are 
enumerated and clarified. 


Short-Time High-Temperature Testing 
Published 1958, by the American Society for 
Metals, Cleveland, Ohio. 137 p.,6 X 91/,in., 
bound. $6. Papers dealing with the fol- 
lowing topics: Strength of metals undergoing 
rapid heating; the fluid analogy to aero- 
dynamic heating; short time creep of struc 
tural sheet metals; effect of holding time and 
strain rate on the tensile properties of struc- 
tural metals; a programming universal 
elevated-temperature testing machine. These 
eon constitute the proceedings of the 
ymposium on Short-Time Elevated-Tempera- 
ture Testing of Metals held in Los Angeles in 
1957. 


Steam Turbine Performance and Economics 

By Robert L. Bartlett. 1958, McGraw-Hill 
Publishing Company, Inc., New York, N. Y. 
317 p., 6 X 9'/,in., bound. $12.50. A guide 
to power-plant performance which gives 
information on the preparation of AE 
heat balances, indeliag the data required 
for these calculations; the results of extensive 
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tute of Chemical Engineers on the ASME 
Committee on Air Pollution Controls. 

He has made excellent choices for dis- 
cussion among the complexities of the 
air-pollution problem, and has described 
them clearly and concisely. The chap- 
ter headings are: The Air Pollution Prob- 
lem; Meteorology; Smoke; Dust, Fumes, 
and Mists; Odors; Automobile Ex- 
hausts; The Air Pollution Survey; and 
Legal Aspects. There is also an appen- 
dix of conversion factors for common 
measurements and an index. 

Naturally, in a book of this size, com- 
prehensive treatment is not possible nor 
can every aspect of the problem be con- 
sidered. The author points this out in 
the preface and also states that he is aim- 
ing at the nontechnical laymen, more of 
whom every day make acquaintance with 
the air-pollution problem through civic 
activities. 

Nevertheless, the field is considered in 
detail and extensive reference lists are 
provided so that even the technical per- 
son who wishes to have available a broad 
view of the whole problem may find ma- 
terial of value. 

In line with modern thinking, the 


BOOKS 
RECEIVED IN 
LIBRARY 


comparative performance calculations indi- 
cating differences for steam conditions, cycle 
changes, turbine type, etc.; methods whereby 
comparative performance data may be esti- 
mated to suit a variety of applications. 
Features of the book include extensive in- 
formation on performance of single reheat 
cycles, double reheat cycles, combined cycles, 
as well as material on supercritical pressure 
and temperatures above those in use. 


Thermische Turbomaschinen 

Vol. I: Thermodynamisch-strémungstech- 
nische Berechnung. By Walter Traupel. 
1958, Springer-Verlag, Berlin, Germany. 407 
p-, 8 X 11 in., bound. 58.50 DM. Vol. 
1 of a treatise on turbomachinery which 
is to cover steam turbines, gas turbines, 
and turbocompressors. The present volume 
on thermodynamic and fluid dynamic calcu- 
lations provides a comprehensive treatment 
of the theory of heat engines, lays the ground- 
work for the design of single and multistage 
machines, and discusses special aspects such 
as shaft sealing, compensation for shear, 
performance under changed operating con- 
ditions, etc. 


ASM-SLA Metallurgical Literature 

Classification 

By The ASM Committee on Literature Classi- 
fication. International (Second) Edition. 
1958, American Society for Metals, 7301 
Euclid Avenue, Cleveland 3, Ohio. 74 p., 
83/4 X 11/4 in., ring binding. $3; work 
sheets $5. A revision of a classification sys- 
tem intended to provide a systematic and 
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chapter on automobile exhaust presents a 
rather complete picture of this relatively 
new but now accepted factor in the air- 
pollution problem. Of particular in- 
terest are the various tables which offer 
an over-all view of the extensive research 
effort now being devoted to this phase. 

The rédle of automobile exhaust gases 
is explained in detail and its importance 
in the Los Angeles area can readily be un- 
derstood in view of the almost 3 million 
motor vehicles registered in the Basin 
(Los Angeles and Orange Counties) in 
1957. The enormous quantity of hydro- 
carbon vapors from this source can be ap- 
preciated when using the author's as- 
sumed figure of 5 to 7 per cent for un- 
burned gasoline in automotile exhaust 
gases. 

The author foresees several trends in 
air-pollution legislation; greater restric- 
tion, enlargement of control areas, and 
more research by government. On the 
other hand, he describes certain ‘‘counter- 
trends’’ such as self-policing by indus- 
try, the assumption of responsible parts 
by industrial or trade association groups, 
and community approaches to the solu- 
tion of the problem. 


practical breakdown of the entire field of 
metallurgy, a uniform pattern for classifying 
serial and book publications of primary 
metallurgical interest, and a guide for setting 
up searching systems based on semiautomatic 
or machine methods, particularly the marginal 
unched card system. In this edition new 
Seedlings and subdivisions have been added 
where substantial developments have occurred, 
and expansions have been made to provide 
greater depth of indexing in fields where 
experience has shown this to be desirable. 
The accompanying work sheets provide a 
means of expanding the classification and 
adapting it to individual situations. 


ASTM Standards on Light Metals & Alloys 

Sponsored by ASTM Committee B-7. 1958, 
American Society for Testing Materials, 
Philadelphia, Pa. 344 p., 6 X 9 in., paper. 
$4. This new edition contains the new color 
coding system for aluminum-base ingots as 
well as revisions made to 25 of the standards 
covering cast and wrought aluminum and 
——— and their alloys, aluminum wire 
and cable, and light metal die casting alloys. 


American Power Conference Proceedings, 

Vol. XX 

Published 1958, by Illinois Institute of Tech- 
nology, Technology Center, Chicago, Ill. 
748 p., 61/4 X 91/4 in., bound. $8. Papers 
dealing with varied aspects of the generation, 
transmission, and utilization of power. 
Among the topics discussed are steam and gas 
turbines, water technology; hydroelectric 
power; nuclear power development; in- 
dustrial plants; central stations; transformers; 
extra-high voltage systems; distribution 
equipment; fuels; heating, ventilation, and air 
conditioning; computers and network ana- 
lyzers. 
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Ball and Roller Bearings 

By Paul Eschmann and others. 1958, K. G. 
Heyden and Company, Ltd., London, Eng- 
land. 375 p., 7 X 93/4 in., bound. $8.75. 
Translated from the German edition, this 
book represents the experience of a large ball 
and roller-bearing company. The types, 
materials, dimensions, and tolerances of the 
important bearings manufactured in Europe are 
presented. This is followed by a discussion 
of bearing stresses and kinematic phenomena 
with consideration of the basic slstentbien 
between carrying capacity, load, and life. A 
series of individual problems are then used to 
illustrate design principles and the practical 
aspects associated with them. 


Chemical Processing of Nuclear Fuels 

By F. S. Martin and G. L. Miles. 1958, 
Academic Press, Inc., New York, N.Y. 242p., 
5°/4 X 83/4 in., bound. $7.50. An intro- 
duction to the problems of chemical proces- 
sing of the fuel after it has been irradiated in a 
reactor. Following introductory materials, 
the major part of the book deals with aqueous 
processes, including solvent extraction, ion 
exchange, and precipitation processes; and 
with nonaqueous processe: including distil- 
lation of metals, extraction by liquid metals, 
fluoride volatilization, and separations based 
on chemical reactions. Concluding sections 
deal with effluent disposal and fission product 
recovery, and with trends in nuclear fuel 
processing. 
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Dynamics and Nonli M 
By E. Leimanis and N. Minorsky. 1958, 
John Wiley & Sons, Inc., New York, N. Y. 
206 p., 6 X 91/4 in., bound. $7.75. The 
first part of the book surveys modern analytical 
progress in the treatment of problems relating 
to the dynamics of rigid bodies and celestial 
mechanics. The second part outlines the 
current knowledge of the analysis of nonlinear 
oscillating systems and discusses general 
methods, methods of approximations, oscil- 
lations in nearly linear systems, and relaxation 
oscillations. Vol. 2 in ‘‘Surveys in Applied 
Mathematics."’ 


Electronic Digital Computers 

By Franz L. Alt. 1958, Academic Press, Inc., 
New York, N. Y. 336 p., 61/4 X 91/4 in., 
bound. $10. Intended for physicists, chem- 
ists, engineers, and others in similar fields 
who require the solution of computational 
problems by means of digital computing 
machines. The author deals mainly with the 
functioning, rather than the design, of com- 
puters, although some of the underlying 
physical principles are indicated. Following 
an eh mh the book covers automatic 
digital computers, coding and programming, 
problem analysis, and matching problems and 
machines. 





The Engineer and Professi 

Management 

By Harry Rubey. 1958, Lucas Brothers, 
Missouri Store Co., Columbia, Mo. 299 P-» 
91/5 X 11'/, in., ring binding. No price 
—. An introduction to management 
unctions for the engineer beginning his 
career. The book is divided into two parts 
of which the first deals with such nonengi- 
neering functions as promotion, finance, 
rofessional management, organization, mar- 
ocian, advertising, purchasing, and public 
relations. The ne part deals with such 
semiengineecring functions as managerial 
accounting sal caltien. cost accounting and 
statistical control, estimating, valuation or 
appraisal, engineering economy, and in- 
dustrial technologic research. 
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LIBRARY 
SERVICES 


Enoinesrino Societies Library books 
may be borrowed by mail by ASME 
Members for a small handling charge. 
The Library also prepares bibli- 
ogtaphies, maintains search and 
translation services, and can supply a 
photoprint or a microfilm copy of any 
items in its collection. Address 
inquiries to Ralph H. Phelps, Direc- 
tor, Engineering Societies Library, 29 
West 39th Street, New York 18, N. Y. 


Getriebetechnik und ihre Praktische 
Anwendung 
Proceedings of the VDI Symposium, Con- 
stance, Switzerland, 1957. Published 1958, 
by VDI Verlag, Diisseldorf, Germany. 161 
PB 81/2 X 1, in., paper. No price given. 
he 24 papers in this compilation deal with 
various aspects of the practical use of mecha- 
nisms: the efficiency of power and motion 
transfer by mechanisms; automatic control 
devices; linkage problems and the use of 
charts for linkage analysis; practical design 
of drive mechanisms, and the use of models in 
design work; and a discussion of hydrostatic 
axial piston drives: This is VDI Berichte No. 
29. 


Glove Boxes and Shielded Cells for 

Handling Radioactive Materials 

Edited by G. N. Walton. 1958, Academic 
Press, Inc., New York, N. Y. 515 p., 6'/4 X 
10 in., bound. $16.80. Papers dealing with 
radiation shielding which are based mainl 
on British practice. Part 1 is concerned with 
unshielded boxes and discusses safety. general 
design and manufacture, constructional ma- 
terials, decontamination, layout in labora- 
tories, provision of inert atmospheres, han- 
dling of polonium, operations with gaseous 
materials, and large scale operations. Part 
2 deals with shielded cells and discusses 
shielding calculations, viewing and handling 
equipment, design of shielded cells as well as 
operations on beta-ray emitters, plutonium, 
multicurie caesium sources, and irradiated 
fissile materials. These papers comprise the 
roceedings of a Symposium held at Harwell, 
ngland, in 1957. 


Hand in Hand 

By The Hand in Hand Book Committee. 
1958, Gordon and Co., 22 Harvard Avenue, 
West Medford, Mass. 337 p., 61/4 X 91/4 
in., bound. $10. Following a brief survey of 
the co-operative engineering education pro- 
gram from its inception to the present, ap- 
proximately three quarters of this book is 
devoted to biographical sketches of those engi- 
neers who have participated in this program. 


Handbuch der Sp 9 
Dehnungsmessung 
Edited by Kurt Fink and Christof Rohrbach. 
1958, VDI-Verlag, Diisseldorf, Germany. 513 
P. 6'/, X 8'/2 in., bound. 68.50DM. This 
andbook on stress and strain measurement 
provides a comprehensive treatment of the 
subject. The 14 sections cover the following 
topics: The possibilities and limits of ex- 
perimental determination of states of stress 
and their interpretation; stress measurement 
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by optical methods, x rays, brittle lacquer, 
mechanical and pneumatic gages, and wire 
strain gages; calibration of strain gages; 
selection of suitable measurement procedures; 
model technology. 


Mathematical Aspects of Subsonic and 
Transonic Gas Dynamics 

By Lipman Bers. 1958, John Wiley & Sons, 
Inc., New York, N. Y. 164 p., 6 X 9'/, in., 
bound. $7.75. The author is concerned with 
a limited part of the theory of compressible 
fluid flow: two-dimensional steady potential 
flows. Mathematical methods are emphasized 
rather than the physical problems themselves, 
and the ‘“‘applications’’ of fluid dynamics as 
a source of mathematical concepts are stressed. 
Particular attention is paid to existence and 
uniqueness questions for subsonic and transonic 
flow problems. Vol. 3 in ‘Surveys in Applied 
Mathematics."’ 


National Conference on the Administration 

of Research Proceedings 

Published 1958 by the Pennsylvania State 
University Press, University Park, Pa. 163 
p., 8/2 X 108/, in., paper, $4.50. Proceedings 
of the 11th Conference held in 1957, dealing 
with the management of scientific and engl- 
neering research and with the utilization and 
career planning of technically trained person- 
nel. inning with discussions on creativity, 
the book continues with the attitudes and 
motivations of scientists and engineers toward 
their jobs, measurement of research accom- 
plishment, the size of research and engineering 
teams, administrative attitudes toward basic 
research, and studies on basic research in the 
United States, Europe, and Russia. 


Operations Research for Industrial 
Management 

By Dimitris N. Chorafas. 1958, Reinhold 
Publishing Corp., New York, N. Y. 303 p., 
6'/, X 91/4 in., bound. $8.75. Presents 
recently developed operations research tech- 
niques used for executive decision making with 
emphasis on simulation studies. The a 
plication of operations research methods is 
considered in relation to financial allocation, 
transportation problems, inventory control, 
and production setups. Descriptions are also 
given for game theory, linear programming, 
flow techniques, and matrix algebra. The 
use of electronic computers in relation to 
operations research is discussed. 


Rocketry and Space Exploration 

By Andrew G. Haley. 1958, D. Van Nostrand 
Company, Inc., Princeton, N. J. 334 p., 
7 X 10'/, in., bound. $6.75. Following a 
brief, nontechnical explanation of the opera- 
tion of rockets, a complete history of their 
development is given. The book begins 
with the origins Jeukuy in the 1930's and 
continues with the Axis war rockets of World 
War II, and such postwar developments as 
the Atlas, Titan, Thor, Nike, X-15, Sputniks, 
Vanguard, and Explorers. Concluding chap- 
ters deal with the efforts made toward 
international co-operation im astronautics, 
and with the aa such societies as the 
American Rocket Society and the British 
Interplanetary Society. 


Tools for Machine Literature Searching 

By J. W. Perry and Allen Kent. 1958, 
Interscience Publishers, Inc., New York, N. Y 
972 p., 6'/4 X 91/4 in., bound. $27.50. An 
extensive work which represents the results 
of a considerable amount of experimentation 
over the past five years. The book is pre- 
sented in four parts, of which che first two 
deal with sadtiee literature searching sys- 
tems in general and their basic underlying 
principles. In the third part, nent 
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developed by the authors are given for ana- 
lyzing, encoding, and searching of recorded 
information. The concluding section con- 
sists of a semantic code dictionary with 
directions for its use. 


Uranium and Thorium 

By L. Grainger. 1958, Pitman Publishing 
Company, New York, N. Y. 204 p-, 5*/2 X 
83/, in., bound. $6. A study of interest to 
those dealing with fissionable materials, which 
summarizes and attempts to make clear some 
of the recent material published on the subject 
of uranium and thorium. Aspects covered 
are occurrence and extraction, chemical and 
physical properties, health hazards, and use as 
nuclear fuels. A concluding section discusses 
current practice and the future possibilities of 
fuel elements. 


Advanced Mechanics of Fluids 
Edited by Hunter Rouse. 1959, John Wiley 
& Sons, Inc., New York, N. Y. 444 p., 


6 X 9'/, in., bound. $9.75. An advanced 
sequel to the editor's earlier work, ‘‘Ele- 
mentary Mechanics of Fluids.'’ The goal of 
the present volume is the development of 
research methods, therefore the theoretical 
approach is given primary emphasis. Among 
the topics discussed are irrotational flow, 
conformal representation of two-dimensional 
flow, laminar motion, turbulence, boundary 
layers, and free-turbulence shear flow. 


American Society of Tool Engineers, 

Collected Papers, 1958 

Published 1958 by the American Society of 
Tool Engineers, Detroit, Mich. Two vol- 
umes, 83/4 X 11'/, in., loose-leaf. No price 
given. Papers covering a wide variety of 
topics relating to tool engineering. Aspects 
covered include metal cutting, plastic tooling, 
cutting tools, numerical poe 4 metal powder 
parts, automation, fabricating processes, 
tooling design, metal forming, enginecring 
materials, and quality control. 


Interpretations 
Tue Boiler and Pressure Vessel Com- 
mittee mects regularly to consider 


‘‘Cases’’ where users have found diffi- 
These 


culty in interpreting the Code. 
pass through the following procedure: 
(1) Inquiries are submitted by letter to 
the Secretary of the Boiler and Pressure 
Vessel Committee, ASME, 29 West 39th 


St., New York 18, N. Y.; (2) Copies 
are distributed to Committee members for 
study; (3) At the next Committee meet- 
ing interpretations are formulated to be 
submitted to the ASME Board on Codes 
and Standards, authorized by the Council 
of the Society to pass upon them; (4) 
They are submitted to the Board for 
action; (5) Those which are approved 
are sent to the inquirers and are published 
in MecHANicaAL ENGINEERING. 

(The following Case Interpretations 
were formulated at the Committee meet- 
ing April 17, 1959, and approved by the 
Board on June 4, 1959.) 


Erratum 

Interpretations, May, 1959, last para- 
graph, revise Jan. 9, 1958, and March 5, 
1958, to read Jan. 9, 1959, and March 5, 
1959. 


Annulment of Cases 
Case No. 
1110-2 


Reasons for Annulment 

Revision to Case No. 1223-1 

permits annulment of this 
Case 
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Included in Case 1270N 
1271N 
1272N 
1272N 
1273N 
1271N 
1272N 
1271N 
1273N 
1274N 


1224-1 
1225 
1226-3 
1228 
1234 
1235 
1238 
1245 
1260 
1264 


Case 1124-2 

(Reopened) (Special Ruling) 

(Use of Electric Resistance-Welded 
Pipe) 

Inquiry: 1s it permissible in welded 
construction conforming to the require- 
ments of Section VIII of the Code to use 
electric-resistance-welded pipe conform- 
ing to the requirements of Specification 
SA-135 except that the chemical and ten- 
sile requirements are as follows: 


CHEMICAL REQUIREMENTS PER CENT 
0.30 

0.35 to 1.25 
0.045 

0.06 


Carbon, max 
Manganese 
Phosphorus, max 
Sulfur, max 
TENSILE REQUIREMENTS 


Tensile strength, min, psi 75,000 
Yield strength, min, psi 45,000 
Elongation in 2 in., min, per cent 20 


Reply: It is the opinion of the commit- 
tee that the material specified in the In- 
quiry may be used in the construction of 
welded pressure vessels under the rules of 
Section VIII of the Code provided the 
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following additional requirements are 
complied with: 


(1) The maximum operating tempera- 
ture shall not exceed 650 F. 

(2) The maximum allowable stress 
value shall be 15,950 psi. 

(3) The thickness shall not exceed 
0.58 in. and the diameter shall not exceed 
30 in. 

(4) When the process of manufacture 
of the pipe does not require crop ends, the 
flattening test specimens shall be taken 
from the same pipe as the tensile speci- 
mens are taken, and the number of lengths 
of pipe to ke examined shall be the num- 
ber specified for the tension test. 

(5) The requirements for welding in 
Section IX shall be the same as for Speci- 
fication SA-135, Grade B. 


Case 1184 


(Special Ruling) 

(Wrought Nickel-Chrome-Moly) 
Revise reference to specifications to 

read SB-169 and SB-111. 


Case 1196 


(Special Ruling) 
(Aluminum Bronze Alloy, 
Centrifugal Cast) 


Revise reference to specification ASTM 
B 271-52T to read ASTM B 271-54. 


Case 1200 


(Special Ruling) 

(Wrought Iron Plates, A 42-52T) 
Revise reference to specification to read 

ASTM A 42-58. 


Case 1258-1 


(Reopened)(Special Ruling) 
(Use of Unalloyed Titanium) 

Inquiry: Revise the last sentence to 
read: 

Grades 1, 2, and 3 are submitted for 
internal pressure applications, and Grade 
3 only is submitted for external pressure 
applications. 

Reply: Revise the following: 

Par. (4) In the first sentence add “‘in 
tension”’ after stress values."’ 

Add a new Par. (5) as follows, and re- 
number the present (5) as (6). 

(5) External Pressure 

(a) The required thickness of shells 
or heads made of Grade 3 shall be de- 
termined from the chart in Fig. UNF- 
28.22. 

(b) The required moment of inertia 
of stiffening rings shall be determined 
from the appropriate chart in the Code 
for the material used in the ring or 
from Fig. UNF-28.22 if made of Grade 
3 unalloyed titanium. 
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Fic. UNF-28.22 Chart for Determin- 
ing Shell Thickness of Cylindrical and 
Spherical Vessels Under External Pressure 
When Constructed of Unalloyed Tita- 
nium, Grade 3, is included with case 
sheets. 


Case 1270N 


(Special Ruling) 


(General Requirements for Nuclear 
Vessels) 


Inquiry: Neither Section I nor Section 
VIII of the ASME Boiler and Pressure 
Vessel Code as now written precisely 
covers pressure vessels that are an integral 
part of a nuclear installation. Under 
what rules shall they be constructed? 

Reply: The Committee recognizes that 
in the design of nuclear installations, 
some requirements will differ from those 
of conventional boilers and pressure ves- 
sels. 

(1) It is the opinion of the Committee 
that vessels that are an integral part of 
nuclear installations built in accordance 
with the requirements of the ASME 
Boiler and Pressure Vessel Code as modi- 
fied or defined in this case and subsequent 
cases designated by the suffix “N"’ after 
the Case number meet the intent of the 
Code, and each vessel shall be marked as 
required by the section to which it is 
built including the appropriate Code 
Symbol. In addition, the words ‘‘Case 
No. 1270N"’ shall appear on the Data Re- 
port for all vessels built under this and 
subsequent cases dealing with nuclear 
vessels. 

(2) All vessels that are an integral 
part of nuclear installations shall be con- 
structed in accordance either with the 
requirements of Section I or else with the 
requirements of Section VIII, except as 
these requirements are specifically modi- 
fied in this and subsequent cases dealing 
with nuclear vessels. 

(3) All longitudinal and circumferen- 
tial welded joints of vessels defined in 
5(a), (b), and (d), built under this and 
subsequent cases dealing with nuclear 
vessels shall be of the double welded butt 
type or its equivalent and shall be fully 
radiographed, and the vessel shall be 
stress-relieved in all thicknesses. 

(4) Ie is intended that jurisdiction 
over piping external to vessels shall 
terminate at: 

(a) The first circumferential joint 
for welding end connections: or, 

(b) The face of the first flange in 
bolted flange connections: or, 

(c) The first threaded joint in that 
type of connection. 

(5) Definitions 

(a) The Reactor Vessel is that ves- 
sel in which nuclear fuel is present and in 
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which the nuclear chain reaction takes 
place. 

(b) Primary Vessels are those ves- 
sels, other than the reactor and contain- 
ment vessels, which are designed to con- 
tain reactor coolant. These vessels may 
be heat-exchangers, pressurizer tanks, 
drain tanks, dewatering vessels, etc. 

(c) Secondary vessels are all other 
vessels which do not contain reactor 
coolant or are not otherwise subject to 
irradiation. Secondary vessels are cov- 
ered in appropriate sections of the Code. 

(d) Containment Vessels are those 
outer vessels which enclose the reactor 
vessel or portions of the primary coolant 
circuit or both. The containment vessels 
are not normally pressurized and are built 
to contain the lethal radioactive sub- 
stances that may be released in case of an 
accident or failure of the reactor vessel 
or the primary coolant circuit or both. 

(e) Intermediate Containment Ves- 
sels are those vessels within the contain- 
ment vessel which enclose a portion or all 
of the primary reactor vessel. The inter- 
mediate containment vessels may or may 
not be pressurized during normal opera- 
tion but they are intended to contain the 
primary coolant that may be released in 
case of an accident or failure of the vessel 
which they enclose. 


Case 1271N 


(Special Ruling) 
(Safety Devices) 

Inquiry: Various safety requirements 
of Section I and Section VIII of the Code 
would actually be hazardous if applied 
literally to the design of nuclear vessels. 
What modifications may be made in the 
requirements for safety devices on such 
vessels? 

Reply: It is the opinion of the Commit- 
tee that the following modifications may 
be made in the requirements for the types 
of nuclear vessels specified to avoid the 
hazards that would result from a literal 
application of the safety requirements 
specified for boilers and pressure vessels 
in Section I and Section VIII. 

(1) Pressurized Water and Boiling Water 
Reactors: The following provisions apply 
to reactors of the pressurized-water and 
boiling-water types: 

(a) Totally enclosed pop-type 
safety or relief valves shall be provided, 
but need not be directly attached to the 
vessel provided there is no valve between 
the vessel and the safety or relief valve: 
also they shall be installed as close as is 
practical to the vessel. They shall not 
discharge to the atmosphere and shall 
discharge to a suitable system designed to 
condense any vapors. At least two safety 
or relief valves are required and the total 
capacity shall be sufficient to insure that 


the design pressure is not exceeded by 
more than 10 per cent. 

(b) Direct reading pressure gauges 
are not required. At least two independ- 
ent devices for determining pressure are 
required and these shall not be dependent 
on the same source of external energy. 

(c) Inspection openings, gage 
glasses, water columns, and gage cocks 
are not required. 

(2) Containment Vessels: Because of 
the hazardous nature of the material that 
might be released, pressure relief devices 
are not required on containment vessels 
designed and built to safely contain all 
the radioactive substances that may be 
released in case of a maximum credible 
accident affecting the reactor vessel, the 
primary coolant circuit, or both. If for 
any reason such devices are installed, 
adequate provision shall be made for 
safe disposal of the effluent. 

(3) Rupture Disks: A low-pressure 
rupture disk may be used in the discharge 
pipe immediately adjacent to the steam 
safety valve outlet in a nulcear system 
to prevent atmospheric pollution in the 
containment vessel which might result 
from small intermittent or persistent 
safety valve leakage provided the follow- 
ing requirements are met: 

(a) The rupture disk shall be de- 
signed to burst at a maximum of 13 psi, 
including manufacturing tolerances. 

(b) The safety valve settings are 
reduced so that the valve setting plus 13 
psi shall not exceed the design pressure of 
the reactor or its steam separating drum, 

(c) The internal diameter of the 
disk holder shall at least be equal to that 
of the safety valve discharge connection 
so that when the disk bursts there will be 
no restriction on the safety valve dis- 
charge 

(d) The rupture disk holder shall 
be designed to include a 1-in. drain open- 
ing on its inlet side. This drain opening 
shall be coupled to the required drain 
opening at the lowest point in the outlet 
of the safety valve body. The combined 
drains shall be piped to a suitable drain 
tank. 


Case 1272N 
(Special Ruling) 


(Containment and Intermediate 
Containment Vessels) 

Inquiry: Under what variations from 
Case No. 1270N and the rules of Section 
VIII may containment vessels and inter- 
mediate containment vessels, as defined in 
Case No. 1270N, be built and be accepta- 
ble as meeting the requirements of the 
Code? 

Reply: It is the opinion of the Com 
mittee that containment and intermediate 
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containment vessels meet the intent of 
the Code and shall be marked in accord- 
ance with Case No. 1270N provided the 
following requirements are met: 

C1) Stress Relief of Containment Vessels: 
The requirement for stress relieving in all 
thicknesses given in Par. (3) of the Reply 
to Case 1270 N iswaived for containment 
vessels provided the following are met: 

(a) Plates and forgings of contain- 
ment vessels exposed to the elements 
(not inside a heated enclosure) shall con- 
form to specifications SA-300 for plates 
and SA-350 for forgings. These and other 
materials and the construction shall meet 
the impact test requirements of Par. UG- 
84 at a temperature not less than 30 F 
below the lowest recorded ambient tem- 
perature of the area in which the contain- 
ment vessel is to be erected, except that 
the lowest test temperature may be as- 
sumed to be —50 F for any part in the 
United States. 

(b) All doors, nozzles, and opening 
frames shall be preassembled into shell 
plate and stress relieved as complete 
assemblies for welding into the shell. 
Also, special consideration should be 
given to make the design of the reinforce- 
ment for large openings as strong as the 
shell (see Par. UA-7). 

(c) The thickness of the shell and 
head plate shall not exceed that for which 
stress-relieving is required in accordance 
with Par. UCS-56, except that for mate- 
rials listed under group P-number 1 in 
Table UCS-23, stress-relieving is not re- 
quired in thicknesses over 1'/, in., and up 
to 1'/2 in., inclusive, provided a preheat 
of 200 F is used during welding. 

(d) All welds on doors, nozzles, 
and opening frames, and all welds that 
cannot be radiographed shall be examined 
for cracks by magnetic particle or fluid 
penetrant method of inspection. 

(2) Intermediate Containment Vessels: 
For intermediate containment vessels sur- 
rounding the reactor vessel, that are not 
required to contain radioactive materials 
under normal operating conditions, the 
special requirements given in Par. (3) of 
Case 1270N are waived, except as other- 
wise required by Section VIII of the Code. 
For all other intermediate containment 
vessels the requirements for stress-reliev- 
ing given in Par. (3) of Case 1270N is 
waived provided the requirements of Par. 
(1) of this Case, omitting subparagraph 
(a), are met. 

(3) Corrosion: Provisions for corro- 
sion shall be made in accordance with 
Par. UG-25. The mandatory require- 
ments of Par. UCS-25 are not intended to 
apply to containment and intermediate 
containment vessels. 

(4) Two-Stage Construction: Inspection 
of welded joints in the lower part of con- 
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tainment vessels during the pneumatic 
test will be waived where such joints are 
covered by concrete during the construc- 
tion of the vessel, provided: 

(a) There are no openings or pene- 
trations of the part of the vessel covered 
by concrete, and 

(b) All welds that are inaccessible 
for inspection during the test of the com- 
pleted vessel are of the double butt type, 
are fully radiographed, and are tested 
for leak tightness using a gas medium 
such as Halide Leak Detector Test prior 
to being covered. 


Case 1273N 
(Special Ruling) 


(Nuclear Reactor Vessels and 
Primary Vessels) 

Inquiry: Under what special rules shall 
a nuclear reactor vessel or a primary ves- 
sel, as defined in Case No. 1270N, be built 
in order to be acceptable for Code con- 
struction? 

Reply: Pending development of more 
complete rules to cover nuclear vessels, it 
is the opinion of the Committee that a 
reactor vessel or a primary vessel shall 
meet the requirements of this Case in 
order to meet the intent of the Code and 
to be stamped in accordance with Case 
No. 1270N. Where differences exist the 
requirements of this Case take precedence 
over the Code rules for the subjects cov- 
ered. The requirements of this Case are: 

(1) The thickness of each part of the 
vessel shall not be less than that deter- 
mined by the Code rules using the applica- 
ble formula for the part with S values 
from the appropriate table in Sections I 
or VIII. 

(2) The combination of stresses evalu- 
ated under item (1) with thermal stresses 
due to temperature distributions at any 
level of steady power operation, includ- 
ing internal heat generation, shall not 
exceed 1!/, times the S value. 

(3) For operating metal temperatures 
up to 800 F the maximum allowable bolt 
design stresses as used in Code formulas 
may be based on heat-treated properties 
for operating metal temperatures 100 F or 
more below the tempering temperature, 
provided the stresses do not exceed !/; of 
the yield strength at temperature. 

(4) Due regard shall be given to the 
creep and stress-rupture properties for 
prolonged exposure at temperature in 
order to assure adequate safety under all 
conditions of operation. 

(5) (a) Compensation shall be made 
for all openings, regardless of diameter. 
The compensation shall be on either the 
reinforcement basis or the ligament 
efficiency basis as given in Sections I or 
VIII. Any compensation required shall 
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be integral with the vessel wall or the 
nozzle or some with each. 

(b) When all or part of the required 
compensation is attributable to the 
nozzle, the nozzle shall be attached by 
full penetration welds through either the 
vessel or the nozzle thickness. When no 
portion of the nozzle is required for open- 
ing compensation, the nozzle need not be 
attached by full penetration welds, except 
as limited by (d). 

(c) Each design detail shall be care- 
fully considered to provide against opera- 
tional failure such as might occur from 
thermal stress or external pipe reactions. 

(d) It is the intent of the foregoing 
that full penetration welds be used 
wherever possible, for the purpose of 
achieving continuity of metal and facili- 
tating the required radiographic examina- 
tion. Non-full penetration welds are 
intended to be allowed only when the 
spacing of the openings is such as to make 
the achievement of full penetration welds 
through the vessel or nozzle walls physi- 
cally impossible. 

(6) All welds which are subject to 
stress caused by pressure shall be radio- 
graphically inspected, except where this 
is impractical for non-full-penetration 
welds at close-spaced openings as per- 
mitted in item (5). Wherever possible 
all weld joints shall be designed to per- 
mit radiographic examination to Code 
standards. When the weld joints cannot 
be designed to permit radiography to 
Code standards, radiographic examina- 
tion shall nevertheless be made in accord- 
ance with best obtainable practice. In 
addition, when radiography to Code 
standards is not feasible or when any 
radiography is impractical, welds shall 
be examined by other nondestructive 
methods such as liquid penetrant, mag- 
netic particle, or ultrasonic, to prove 
their soundness. None of this item ap- 
plies to seal welds. 

(7) The Code rules are intended to 
provide minimum safety requirements for 
new construction, and not to cover de- 
terioration which may occur in service 
as a result of corrosion, erosion, radiation 
effects, instability of the material, or 
operating conditions such as transient 
thermal stress or mechanical shock and 
vibratory loading; nevertheless particu- 
lar consideration shall be given to these 
effects with a view to obtaining the de- 
sired life of the vessel. 

(8) In view of these severe service re- 
quirements, particular consideration shall 
also be given to materials, construction, 
and inspection, including supplementary 
methods of non-destructive testing, so 
that soundness and good practice will re- 
sult. Due regard shall be given to such 
items as smoothness of welds and to loca- 
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tion and detail of structural attachments. 

(9) When the surface exposed to the 
fluid under pressure is required to be clad 
with a material having better corrosion 
resistance than the base metal, the rules 
of Part UCL of Section VIII governing ap- 
plication of cladding shall apply except 
as modified below and the applicable de- 
sign formulas from Section I or Section 
VIII may be used with the following sup- 
plementary rule: 

(a) The specified nominal thickness 
of the cladding shall not be included as 
a part of the required wall thickness. In 
applying the design formula the diameter 
shall be taken as the inside diameter plus 
twice the specified nominal thickness of 
the cladding. 


Case 1274N 
(Special Ruling) 
(Special Material Requirements) 

Inquiry: What special materials not 
listed as materials adopted for Code con- 
struction may be used in nuclear pressure 
vessels conforming to the requirements 
of Section I or Section VIII of the Code as 
supplemented by Case 1273N? 

Reply: It is the opinion of the Commit- 
tee that the following special materials 
may be used for the construction of 
nuclear vessels under rules of Section I or 
Section VIII of the Code as supplemented 
by Case 1273N. 

(1) Seamless steel forgings or bars 
(AISI—Type 403 Modified) conforming 
to the following chemical analysis, hav- 
ing minimum specified mechanical prop- 
erties shown below, and complying with 
the specified additional requirements, 
may be used in the construction. 

(a) Chemistry (AISI—Type 
Modified) 


403 


PER CENT 
0.06 to 0.13 
0.25 to 0.80 
0.03 
0.03 
11.50 to 13.00 
0.50 
0.50 


Carbon 
Manganese 
Phosphorus, max 
Sulfur, max 
Chromium 
Nickel, max 
Silicon, max 


(b) Mechanical properties in the 
annealed condition as received conform 
to the following requirements. 


Tensile strength, psi, min 

Yield strength, psi, min 
Elongation in 2 in., per cent, min 
Reduction of area, per cent, min 


70,000 
40,000 
22.0 
50.0 


(c) Mechanical properties after a 
heat-treatment consisting of heating to 
1775 to 1825 F followed by air cooling, or 
quenching in a salt bath at 1025 to 1075 F 
and air cooled, and then tempered at 1125 
F minimum for four (4) hours conform 
to the following requirements: 


Tensile strength, psi, min 110,000 
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Yield strength, psi, min 
Elongation in 2 in., per cent, min 
Reduction of area, per cent, min 
Rockwell C hardness 

Brinell hardness 


(d) The material shall conform to 
all other requirements of SA-182 Grade 
F6 for forgings, and ASTM A 276 for bars. 

(e) The maximum inside diameter 
of the shell is 8 in. 

(f) The maximum operating tem- 
perature shall not exceed 650 F. 

(g) Allowable stresses as shown in 
Table 1 below for the heat-treated condi- 
tion may be used when the matcrial has 
enhanced prorferties due to the special 
heat-treatment described in the Inquiry. 

(h) Where the method of fabrica- 
tion requires welding after heat-treat- 
ment, it shall be done by applying austen- 
itic chromium-nickel steel or chromium- 
nickel weld deposits prior to heat-treat- 
ment and only on regions designed to the 
allowable stresses shown in Table 1 be- 
low for annealed properties. The mini- 
mum thickness of this weld shall be */1¢ 
in. and the maximum '/; in. Such weld 
deposits shall be liquid penetrant in- 
spected. Attachments to these austenitic 
weld deposits may be made by austenitic 
welding subsequent to heat-treatment, 
and the thickness shall not exceed that of 
the previously deposited weld. No weld- 
ing on the ferritic base metal is permitted 
after heat-treatment and no welding is 
permitted at any time in the regions de- 
signed to allowable stresses higher than 
those given in Table I for annealed prop- 
erties. All welding shall meet the re- 
quirements of Section IX, except that the 
tests shall be made after final heat-treat- 
ment of the specimen and longitudinal 
bend test specimen of Part B, Section IX, 
may be used. 

(i) Machined transitions between 
adjoining heavy and thin walled sections 
shall consist of a taper of at least 4 to 1, 
with a radius at each end of at least twice 
the thickness of the thin wall. 

G) All heat-treated parts shall be 
inspected for quench cracks by a liquid 
penetrant method. All cracks shall be 
removed and a crack which cannot be 
removed within the minimum required 
thickness of the shell is cause for rejec- 
tion. 

(k) Hardness checks shall be made 
after heat-treatment at not more than 5 
foot intervals with a minimum of three 
different locations representing approxi- 
mately the center and each end. The 
average of individual hardness readings at 


90,000 
16.0 

50.0 

22 to 29 
235 to 277 


TABLE 1—ALLOWABLE STRESSES, PSI 

—20 to 

100F 300F SOOF 650F 
27,500 24,750 23,350 22,000 
17,500 16,300 15,100 14,300 


Heat-treated 
Annealed 


each location shall not be less than 235 
Brinell nor more than 277 Brinell. 


Note: It is anticipated that this ma- 
terial is intended for severe services re- 
quiring premium quality materials. The 
above represent minimum requirements 
and the design engineer is expected to re- 
quire such additional requirements for 
design, material testing, and fabrication 
inspection as is considered necessary to 
meet the demands of the intended service. 


Proposed Revisions and 
Addenda to Boiler and 
Pressure Vessel Code... 


As NEED arises, the Boiler and Pressure 
Vessel Committee entertains suggestions 
for revising itsCode. Revisions approved 
by the Committee are published here as 
proposed addenda to the Code to invite 
criticism. If and as finally approved by 
the ASME Board on Codes and Standards, 
and formally adopted by the Council, 
they are printed in the semi-annual ad- 
denda supplements to the Code. Trien- 
nially the addenda are incorporated into 
a new edition of the Code. 

In the following the paragraph num- 
bers indicate where the proposed revi- 
sions would apply in the various sections 


of the Code. 


Power Boilers, 1959 

Taste A-11, Minimum Metal Thick- 
ness of Bodies of Cast-Iron Malleable- 
Iron, and Bronze Screwed Fittings Re- 
vise the reference to read: 

(The following table is taken from 
ASA BI16.4-1949, BI6.3-1951, Bl6.19-1951, 
B16.16-1958, and BI6.17-1949) 


Unfired Pressure Vessels, 1956 

Par. UHA-32 Add the following para- 
graph as (b) and renumber present (b) to 
(ce); (c) to (d); Cd) to (e), and (e) to (f) 

(b) Ferritic steel parts of austenitic 
chromium-nickel stainless steel vessels 
shall not be subjected to the solution 
heat-treatment described in Par. UHA- 
105(b). 

Par. UHA-32(c) Revise as follows: 
(Also change this paragraph (c) to read 
(d) as noted above.) 

(d) When Type 405 and Type 4108 in 
plate thicknesses not exceeding */¢ in. are 
welded with austenitic electrodes, stress- 
relieving or other heat-treatment is 
neither mandatory nor prohibited. For 
heavier thickness stress-relieving is re- 
quired, except that for thicknesses over 
3/, in. and up to and including 1'/2 in. 
stress-relieving need not be performed 
provided the joints are completely 
radiographed, and provided a preheat of 
450 F minimum is maintained during 
welding. 
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S. NEWMAN 
News Editor 


U. S. Students to Have On-the-Job Training 
Under IAESTE in 14 European Countries 


What is [AESTE, how does it function, how to apply 


Nearty 100 engineering and science 
students from 39 colleges and universities 
inthe U.S. will spend from eight to 12 
wecks on on-the-job training in foreign 
industry thissummer. At the same time, 
70 students from foreign countries will 
work in 50 companies in this country. 


What is IAESTE? 

IAESTE means International Associa- 
tion for the Exchange of Students for 
Technical Experience. It is a non- 
governmental, nonprofit organization 
founded at London University’s Imperial 
College in 1948. Its initial ten Western 
European member countries began the 
program in 1948 with an exchange of 
920 students. At the close of 1958, 
just under 40,000 students had been 
exhanged, between 26 member countries 

The Association is closely allied with 
the Committee on International Relations 
of the Engineers Joint Council. 

American participation started in 1955. 
Josef Wischeidt, Jr., of the EJC, is execu- 
tive secretary for U. S. IAESTE Com- 
mittee, which means he attends the 
annual conference (January, at which the 
exchanges are arranged. This past 
January, he had with him only 55 jobs 
to offer. The German delegate, making 
a speech of welcome to the newly admit- 
ted Tunisian delegate, could say, “‘I 
offer 30 job opportunities for Tunisian 
students in Germany.’ Those Tunisian 
students will become familiar with 
German industry, and may one day 
order German engineering products. 
Altogether, Germany finds places for 
1400 visiting students; Sweden 1000; 
Britain 900. 

A chartered plane carrying 60 of our 
students left for Europe on Saturday, 
June 13, and will return September 10, 
giving most of the students at least a 
week for general travel in Europe. 
A student pays his own travel expenses, 
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and receives sufficient pay for his work to 
cover living expenses—and, in most 
cases, a little more. Exchange students 
in America usually receive $325 to 
$350 per month. 


How to Apply 

Students obtain applications through 
the IAESTE adviser on campus, and the 
application must be on file with Mr. 
Wischeidt at the EJC office, 29 West 
39th Street, New York 18, N. Y., not 
later than December 31. Applicants 
thus have their chance in the annual 
matching of students and jobs, which 
takes place in January. An applicant 
must be a technical student, and he 
must show that he is going to continue 
his studies after he returns from his 
summer with the foreign engineering 
firm. 

This year’s students from American 
colleges and engineering schools will 
train in 14 European countries, including 
Austria, Denmark, Finland, France, 
Germany, Great Britain, Israel, Italy, 
the Netherlands, Norway, Sweden, Swit- 
zerland, and Turkey. Mechanical-engi- 
neering students are the largest segment 
of the group, with chemical and electrical 
engineers next. 

Among those leaving on the plane 
June 13 was Karl D. Lilje, Assoc. Mem 
ASME. Mr. Lilje took his BS at Penn 
State, and is currently working toward 
his MS at NYU. He is also teaching 
kinematics and machine design at NYU 
He was headed for Switzerland, where 
he would work for Brown Boveri, 
doing “‘test work on controls for power 
plants.’’ Whether this meant production 
or experimental work, he wasn't sure. 
As with all the other successful appli- 
cants, his qualifications were reasonably 
well matched to the job. Also, it is a 
great advantage if the prospective 
trainee knows the language of the 
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country to which he might be sent. 
Many foreign firms find that too much 
is lost if the visitor cannot read technical 
writings in the native language. 
However, foreign plants have people 
who can speak English. And most 
foreign students who come over here are 
themselves quite competent in English 


On-the-Job Training Program 

The program does not include any 
courses of study: It is strictly on-the- 
job training. Exchanges are supposed 
to be on a one-to-one basis, but foreign 
firms have shown a willingness to take 
more of our studénts than we can accept 
of theirs. It is taking time for us to 
develop the necessary program in in- 
dustry. Firms that have already partici- 
pated have been pleased with the foreign 
students, who are potential leaders in 
their own countries and whose inter- 
national experience builds a foundation 
for understanding and good will. 

Students who have been abroad in 
previous years report that Europe seems 
to take its young people more seriously 
than we do here in the United States. 
They devote more thought to their 
student engineers. At least one American 
firm (General Electric) reports that 
European students are superior on general 
applications of science, while American 
students are better in specialized fields. 
The exchange program provides an 
opportunity to compare the educational 
output of the 26 participating countries. 

Commenting on IAESTE, Maynard M 
Boring had this to say, 


“Here is a most positive means 
of providing a more rounded 
background for student engineers. 
The IAESTE program has im- 
mense potential at a time when this 
country suffers from a critical 
shortage of engineers and is look- 
ing for new and improved train- 
ing methods for its engineering 
students. American business has 
much to offer and much to gain 
from IAESTE.” 


Mr. Boring, a Member of ASME, is 
manager of Technical Personnel Services 
of the General Electric Company 
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SBME Hears President Eisenhower Call for Sound, Healthy Economy 


It wasa dramatic moment for J. J. Jak- 
litsch, Jr., Editor ASME, as he and 82 
other members of the Society of Business 
Magazine Editors ambled up to the White 
House gates on the ‘morning of June 4, 
got checked through by the guards, and 
were ushered into the White House office. 
The event: A conference with Dwight 
D. Eisenhower, President of the United 
States—his first with members of SBME. 
And according to his report it was a 
memorable occasion. 

Colin Carmichael, Mem. ASME, Edi- 
tor of Machine Design, and this year's 
president of SBME, in presenting the 
group to the President briefly described 
the SBME and its activities, pointing out 
that its member magazines serving the in- 
dustrial, marketing, and technical fields 
of American business reach between 6 
and 7 million readers 

Not only did the President charm the 
editors with his off-the-cuff talk, but he 
brought to them a sound message. 

Said he: ‘‘The great base today on 
which America must stand is a sound, 
expanding, healthy, and vigorous econ- 
omy. We must have an enlightened, in- 
formed public opinion... . We must recog- 
nize their value not only to us but our 
standing in the world, including our se- 
curity from any threatened attack, no 
matter of what character.”’ 

To illustrate his philosophy the Presi- 
dent gave a warm reminiscent account of 
his financial problems as a young man. 

‘When I was a boy,” he continued, 
‘it was thought we could live our lives 
on a little piece of ground in the West, 
and the older folks—grandfather and 


grandmother—could live in the same 


home, after their days of hard work were 
ended. That’s the way we took care of 
ourselves and our older people. Today, 
through the changes in our industrial sys- 
tem, we as a people have become depend- 
ent for old-age security, more and more 
upon pensions, insurance policies, savings 
bonds, and savings accounts. These are 
the people that are particularly hurt by 
depreciation of the dollar. 

‘People who get a dollar one year and 
spend it that or the next year are not as 
much hurt even if there develops a sort of 
creeping inflation, or cheapening of the 
dollar. But the man who makes a living 
today and puts away his savings to be 
used 40 years from now can receive some 
startling lessons over that 40-year period. 

‘“My wife and I decided, in 1916, to get 
married. Since I, like all other Second 
Lieutenants, was always overdrawn at 
the bank, I decided that I ought to show 
a little more sense of responsibility. So 
I began to buy a small insurance policy. 

“Well, I gave up smoking ready-made 
cigarettes and went to Bull Durham and 
the papers. I had to make a great many 
sacrifices to buy that small insurance 
policy. Then thirty years later the com- 
pany came around to pay it off. And I 
had even forgotten about it. It was so 
small that I would have been ashamed to 
ask my wife to exist on it for six months. 

Yet, I still think of the fun we had in 
working for our own future. Indeed, it 
was casy to make little sacrifices because 
I was young and of course very much in 
love. 

‘But today, think of the man at the 
lathe, the drill press, who is earning 
money which he is putting away in his 


8.3 Per Cent Rise in U. S$. Engineering Teachers’ Income Reported 


Unrtep States engineering teachers’ 
average professional income has risen 
8.3 per cent since 1956, and their basic 
teaching salaries have increased 13.5 
per cent over the two-year period ac- 
cording to a survey recently published 
for Engineers Joint Council. 

The survey included close to 5000 
engineering teachers, or about half of 
those in all our engineering colleges. 
The questionnaires were secured last 
year by Engineering Manpower Com- 
mission as a part of the survey on ‘Pro 
fessional Income of Engineers."’ The 
present report includes an extensive 
analysis of total professional income and 
teaching salaries by geographic area, 
type of institution, academic rank, 
highest earned degree, and was made 
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possible by a grant to EMC by the Na- 
tional Science Foundation. 

The average professional income in 
1958 was $9598, up 8.3 per cent in two 
years. The increase was due to rising 
teaching salaries (up 13.5 per cent) 
since outside income actually declined 
due primarily to reduction of consulting 
opportunities during the 1957-1958 re- 
cession period. Largest gain was in the 
private institutions. Lowest incomes 
were reported from the South and highest 
from the Pacific area. 

The full report, ‘Salaries and Income of 
Engineering Teachers, 1958,"" is available 
from the Engineers Joint Council, 29 
West 39th Street, New York 18, N. Y., 
for twenty-five cents a copy to cover 
handling and mailing charges. 


pension with his company or into an in- 
surance policy. If we today cannot as- 
sure him that forty years from now he is 
going to be able to have a good living 
left, then I say, sooner or later, he will 
quit buying insurance policies; he will not 
have any confidence in the government 
bond; and he will not think very much 
of his pension. 

“These are some of the facts that I 
think you people know about and un- 
doubtedly you teach them. But I think 
we don't teach them strongly enough. 

“Our economy, if it is going to be com- 
petitive and a free economy, must be just 
that. It’s the only way we are going to 
be strong and expanding. If we are 
going to live as a free people, we must 
not be controlled people, and we must not 
start controlling prices in times of peace. 

‘We are living in a time of prosperity 
that looks like it is assuming boom pro- 
portions. If now, today, we can't pay 
off some of the Federal debt, then our fi- 
nancing is going to have to be done under 
very unsatisfactory methods, to the 
damage of all of us. In the long run 
there will be inflation, there will be a fur- 
ther cheapening of our money, and it 
won't be the rich that will be suffering. 
Instead it will be all those millions who, 
with their hands and brains, typewriters, 
shovels, and all the rest, are producing 
the wealth of the United States, and de- 
pending upon insurance and pension plans 
for old-age security. 

“So as I leave you, I thank you for your 
patience in listening to a very homey ex- 
position of some of my own views and 
convictions on this subject. They may 
not be erudite but are earnest and firm.” 


MEETINGS 
OF OTHER 
SOCIETIES 


Aug. 5-8 

William F. Durand Centennial Conference, 
Stanford University, Stanford, Calif. 

Aug. 10-13 
Society of Automotive Engineers, national 
west coast meeting, Hotel Georgia, Vancouver, 
B. C, 

Aug. 17-21 
Technical Association of the Pulp and Paper 
Industry, testing conference, Multnomah Ho- 
tel, Portland, Ore. 

Aug. 19-26 
International Institute of Refrigeration. inter- 
national congress, Copenhagen, Denmark. 

For ASME Coming Events, see page 111) 
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Advances 


Tue Association for Applied Solar 
Energy held its 1959 annual meeting at 
New York University, May 26-28, bring- 
ing together top research scientists and 
engineers who are working together to- 
ward the utilization of solar energy 

The four-year-old association, which 
has its headquarters in Phoenix, Ariz., 
includes among its leading members most 
of the top men in ASME's Solar Energy 
Application Committee. Our Committee 
was organized in 1956. Among the 
ASME men who took part in the Associa- 
tion's conference were E. A. Farber of the 
University of Florida (he is secretary of 
our Committee), F. C. Edlin of du Pont, 
P. E. Glaser of Arthur D. Little, Inc., H. 
C. Hottel of M.I.T., R. C. Jordan of the 
University of Minnesota, and W. T. 
Lucking, president of the Arizona Public 
Service Company, Phoenix, Ariz 

Another ASME Committee Member 
who took part was a woman scientist, 
Dr. Maria Telkes of Curtiss-Wright Cor- 
poration. 

New and Stanford 
Research Institute joined the Association 
for Applied Solar Energy in sponsoring 
this conference. The meetings were held 
at the New York University Club in mid- 
Manhattan, near the Main Public Li- 
brary, on the steps of which Dr. Telkes 
once demonstrated the possibilities of 
cooking by solar energy. It is the recol- 
lection, here, that she fried eggs ina solar 
cooker 

Attending the 
from Israel, 


York University 


were en- 
and 


conference 
gineers Australia, 
Japan. 

A representative of the U. S. Weather 
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Technical session: 


J. A. Duffie, U. of Wisconsin, speaking 


The major work in solar energy is done in the universities. 


Bureau was on hand, as was a representa- 
tive from the United Nations 


Free but Expensive 

Every hour, the sun delivers more en- 
ergy to the earth than man can use in a 
year. Bur it is elusive: Trapping it, 
storing it, and using it are problems that 
are taxing the ingenuity of heat engineers. 

Speaking at the banquet, Dr. Farring- 
ron Daniels of the University of Wiscon- 
sin put it quite simply: “‘Sunlight is free, 
but it costs a lot of money to collect it. 
The prospect of cheap electricity from 
sunlight is dim. The hope is to help the 
nonindustrialized nations which lack the 
fossil fuels.”’ 

So far, the one widely used application 
of solar energy in the U. S. has been the 
home water heater so prevalent in Flor- 
ida. Deficiencies of such heaters have 
not been in the solar collector, but rather 
in the failure to provide sufficient tank 
capacity. Methods for both the heating 
and cooling of homes are now under in- 
vestigation. The solar distilling of sea 
water to provide drinking water for siza- 
ble communities will soon be a fact, and 
the solar furnace now provides extremely 
high temperatures, without contaminat- 
ing gases, for high-temperature research. 
The solar generation of electrical energy 
is not yet here on any large scale, an im- 
mediate problem being an_ efficient 
method for storing the energy. 

The technical sessions took the form of 
panel discussions. Following a speech of 
welcome by Dr. John Nielsen, Research 
Co-ordinator of NYU's College of En- 
gineering, the first session got under way 
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in Applied Solar Energy Surveyed During New York Meeting 


with Dr. A. J. Drummond of Eppley Lab- 
oratories as moderator. The session 
heard and discussed reports from Dr. 
Harry Tabor, Director of the National 
Physical Laboratory of Israel, and from 
Drs. J. A. Duffie of the University of Wis- 
consin, H. C. Hottel of M.I.T., and R. C. 
Jordan, University of Minnesota. The 
major work in the study of solar energy 
applications is being done by universities 
around the world. 


World Sunshine Map 

Dr. Tabor reported on the Geneva 
meeting called in February at the request 
of UNESCO, at which steps were taken to 
collect data for a world sunshine map, 
comparable to the U.S. Weather Bureau's 
sunshine map for this country. Professor 
Duffie presented a number of ideas—and 
hopes—on collector systems. Professor 
Hottel reported on the work of the 
Chemical Engineering Department at 
M.I.T. on ‘‘selective black surfaces,” 
which enable the flat-plate collector to 
pick up a maximum of solar energy, mak- 
ing it competitive with the focussing col- 
lector. Professor Jordan spoke on de- 
velopments at the University of Minne- 
sota in the use of solar radiation for dry- 
ing. 

At an informal discussion, Dr. Tabor 
reported that Israel solar heaters are pro- 
ducing steam for the processing of food, 
and for various manufacturing processes 
such as the making of paper. Israel's en- 
gineersare designing a power packagethat 
will give the farmer a unit of one to ten hp 
for the pumping of water and other 
chores— and for the desalination of salt 
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water. They expect this power package 
to fill a need in places that cannot be 
reached by power lines. It might find a 
considerable market in Australia. 

He expects the next major development 
to be the cooling of homes by solar en- 
ergy, using the absorption-refrigeration 
principle 

“In cooling a house,”’ 


he said, ‘‘at 
least you have the sun when you want it 


In heating, you need the sun just when 
you haven't got it.” 

A major problem is the storing of en- 
ergy for use when the sun is not available 
In Israel they have a research group work- 
ing on heat storage, investigating all the 
physical-chemical systems that seem pos- 
sible for the storage of heat. 

There is the possible use of large bodies 
Attempts to take 
advantage of the temperature differential 
between the surface and the water below 


of water as collectors. 


have failed, as far as the sea is concerned 
But experiments show the possibility of 
building a large pond in which heat col- 
lects on the bottom and stays there be- 
cause a substance dissolved in the water 
The water at the 
bottom may be as much as 60 F higher 
than the top, a considerable reservoir of 
There is loss to the bot- 
the earth—but the real problem is 


impedes convection. 


heat energy 
rom 


how to extract the heat without disturb- 
ing the stability of the nonconvective 
solution. 


Heat for the Home 


heard from Dr 
George O. G. Lof of Denver, Colo., whose 
hore is solar heated, heat being stored in 
two huge cylinders filled with gravel 
through which solar-heated air passes. 
Also on this panel were R. N. Morse of 
the Commonwealth Engineering Divi- 
sion, Australia, and Maria Telkes of 
Curtiss-Wright. Dr. Telkes described the 
solar oven which her firm is developing, 
and which may compete with that symbol 
of outdoorsy living, the charcoal] broiler 
It also could be used as a heater, rotated 
gradually from cast to west to capture the 


The second session 


maximum solar energy 

Later sessions heard from F. E. Edlin 
of du Pont, David Jenkins of the Office of 
Saline Water, Department of the Interior, 
G. L. Pearson of Bell Telephone Labora 
tories, Irving Wolff of RCA Laboratories, 
P. E. Glaser of Arthur D. Little, Inc., 
Knox Millsaps who is Chief Scientist of 
Hollomon Missile Development Center, 
N. Mex., John Davies, Quartermaster Re 
search and Development Center, Natick, 
Mass., and M. B. Prince of Hc ffman Elec 


tronics. 


Jan Oostermeyer, president of the As 
sociation, was among those present at the 
banquet. Main speaker was Dr. Far 
rington Daniels of the University of Min 
nesota, who spoke of the task of bringing 
solar energy to the underindustrialized 
areas of the world. The problem has 
three facets, technical, economic, and so 
ciological, the latter asking, ‘‘will people 
accept the new way of life?”’ 

There are 400 million people in In 
dia,"’ he said, ‘‘and if 1 
cepted such devices, that four million 
would be a considerable market.”’ 

He stated that in the past four years, 


per cent ac 


we have seen three break-throughs in solar 
energy progress. One is the fluorinated 
plastic materials which are thin and 
strong, and serve as covers for collectors 
Another is the silicon photo cell which 
converts sunlight into electricity with an 
efficiency of lO percent. The third is the 
thermoelectric converter, or fuel cell. 

He emphasized that solar energy ap 
peared most highly suited for applica 
tions in the home 

‘The capital investment for ‘going en 
tirely on the sun’ is tremendous,"’ he 
said, 1975 we might actually 
have that 11 million such homes pre 


dicted by Truman's 


mittee in 19§2."’ 


‘but by 


investigating com 


Top: H. K. Work, NYU; 
Jan Oostermeyer, president 
of the Association; Harry 
Tabor from Israel 


Center: W. B. Gibson, 

Stanford Research Inst.; 

Arthur Brandon, NYU; Farrington 
Daniels, U. of Wisconsin 


Bottom: Dr. John Nielsen, 
NYU's Co-ordinator of 
Research for Engineering, 
Represented NYU as 

host to the conference 


Prof. H. C. Hoyt 
of M.1.T.’s Chemical 
Engineering Department reports 
on ‘‘selective’’ black 
surfaces 





Recipients of the first Engineers’ Day Honor Awards presented by the Washington University 
School of Engineering, St. Louis, Mo., stand with University officials outside Graham Memorial 


Chapel on the campus, where the award ceremony was held on March 13. 


They are, left to right, 


G. V. Williamson, Fellow ASME; Webb Kammerer, member of the University board of directors; 


A. C. Weber, Laciede Steel Company, St. Louis, Mo.; 
gineering; and F. B. Langreck, Monsanto Chemical Company, St. Louis, Mo. 


Dean D. A. Fischer of the School of En- 
All three recipients 


are alumni of the Washington University School of Engineering. 


Honors and Awards. WitiiamMF. Ryan, 
ASME past-president, has been named 
the recipient of the 1959 NSPE Award for 
outstanding service to the engineering 
profession. The award cited Mr. Ryan 
for his ‘‘outstanding contributions as a 


professional engineer in the field of me 


chanical design, for his unselfish devo- 
tion to professional principles and ideals, 
and, more importantly, his untiring ef- 
forts in the practical implementation of 
these concepts for the benefit of the pro- 
fession and mankind."’ 

Litutran M. GicsretuH, Hon. Mem 
ASME, often described as the world's 
foremost woman engineer, received the 
Allan R. Cullimore Medal at the 43rd 
commencement Newark 
College of Engineering 

WixuiaM E. SHoupp, Mem. ASME, has 
been named a fellow of the AIEE. He 
was cited for his ‘‘contributions to the 
technology of nuclear power generation 
and submarine propulsion.”’ 

A. O. Scnmipt, Mem. ASME, and 
K. J. TricGer, Mem. ASME, were recipi- 
ents of National Honor Awards of the 
American Society of Tool Engineers. Mr. 
Schmidt received the ASTE Medal for his 
contributions as ‘‘an authority in the 
areas of machinability and thermodynam- 
ics of metals.’’ Professor Trigger was 
awarded the ASTE Research Medal for 
work as a ‘‘basic researcher in the fields 
of physical metallurgy, metal cutting, 
and machinability of metals.”’ 


exercises of 


CLARENCE ZENER, director of the West- 
inghouse Electric Corporation research 
laboratories in Pittsburgh, Pa., has been 
elected to membership in the National] 
JULY 
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Academy of Sciences for ‘‘distinguished 
and continued achievements in original 
research.”’ 

Aucustus B. Kinzex, vice-president- 
research, Union Carbide Corporation, re- 
ceived the Stevens Institute of Technol- 
ogy Powder Metallurgy Medal 

Takxasut Naxapa, Tokyo Institute of 
Technology professor, is a Fulbright Pro- 
fessor working with Prof. Rufus Olden- 
burger, Mem. ASME, at Purdue in the 
School of Mechanical Engineering. Prof 
Nakada has just received an award from 
the Japan Society of Mechanical Engi- 
neers for a paper on the numerical control 
of machine tools. Until now this society 
has not given any such awards. The oc- 
casion is the 60th anniversary of the so- 
ciety. Other awards have gone to one 
person in each of the major fields of me- 
chanical engineering to mark the celebra- 
tion. 

New Appointments. Lewis K. Siticox, 
past-president and Hon. Mem. ASME, 
has been named by Governor Rocke- 
FELLER as director of the newly created 
State Office of Transportation. Mr. Sill- 
cox, retired first vice-president of the 
New York Air Brake Company, Water- 
town, N. Y., will be charged with devel- 
oping an over-all transportation policy 
in co-operation with the Federal govern- 
ment and neighboring states, with special 
emphasis on the critical commuter prob- 
lem. His appointment is subject to con- 
firmation by the New York State Senate 
when it reconvenes in January, 1960 

Joun O. Amstuz, Fellow ASME, has 
been named First Deputy Commissioner 
of Commerce for New York State. In 
commenting on the appointment, KertH 
S. McHucu, Commissioner of the State 
Department of Commerce said, ‘Mr. 
Amstuz’s broad background and experi- 
ence as an engineer and manufacturing 
executive make him a valuable associ- 
eS 
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Technical Writing 


AN opportunity for scientists and en- 
gineers to gain practical instruction and 
supervised practice in the preparation of 
effective technical reports will be offered 
Sept. 13-25, 1959, by The Pennsylvania 
State University, University Park, Pa. 

Program for the Technical Report Writ- 
ing Seminar will consist of lectures and 
workshop periods. Lectures will include 
discussions of the characteristics of good 
technical writing and methods of achiev- 
ing them; review of the mechanics of 
writing; discussions of the organization 
of a report and of each of its components; 
and the use of such graphic aids as photo- 
graphs, tables, charts, and graphs. 

Further information may be obtained 
from the Extension Conference Center, 
The Pennsylvania State University, Uni- 
versity Park, Pa. 


New Curriculums 

The Pennsylvania State University. 
Effective next Fall, the Pennsylvania 
State University will offer a curriculum 
in engineering mechanics. The curricu- 
lum will lead to the BS degree 

Students enrolling in the new curricu- 
lum will have the choice of two options 
The mechanics option will cover the 
more mathematical aspects of mechanics 
and will provide specialized training for 
stress and vibration analysts. 

Columbia University. Columbia Uni- 
versity’s School of Engineering will open 
its doors to freshmen next Fall for the 
first time since 1914. 

A small group of highly qualified gradu- 
ates of secondary schools will begin 
the new undergraduate program leading 
to a bachelors’ degree in engineering. 
Through the years the entering class is 
expected to grow to a maximum of 200 


Computer Research 

A vasporatory where basic research 
will be conducted in the field of com- 
puters and computing devices is being es- 
tablished in the new Engineering Labo- 
ratory Building at Washington Uni- 
versity, St. Louis, Mo. Research work 
will be in full operation by the beginning 
of the fall semester. 

This Computing Devices Research 
Laboratory will stress research in the 
areas of digital computers, mathematical 
matrix equation analyzers, network ana- 
lyzers, and electronic control devices for 
computers. 
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INDUSTRIAL 
FILMS 


Presses in Operation 


‘*Hanps of the Giants,’’ a new 16-mm, 
30-min, sound-color film depicts the forg- 
ing of highly intricate aircraft compo- 
nents on one of the world's largest closed- 
die forge presses. Shot at the North 
Grafton plant of Wyman-Gordon Com- 
pany, the film shows how metal is forced 
into predetermined complex shapes by the 
force of multistoried forge presses of 
18,000, 35,000, and 50,000 tons. 

The film is available without charge 
from Wyman-Gordon Company, Worces- 
ter 1, Mass., for showing to engineering 
schools and industrial groups. 


Hydraulic Presses 

‘Tae Mutti-Viewrornt,” is a docu- 
mentary on how tooling and production 
men are simplifying production opera- 
tions with modern hydraulic multi- 
presses. Press operations in a wide va- 
riety of industrial applications are shown, 
on both automatic and semiautomatic 
operations. The advantages of hydraulic 
presses to plant layout, high production, 
versatility, and cost reduction are ana- 
lyzed. Running time of the new 16-mm 
film is 25 minutes. 

A descriptive folder and order blank 
may be obtained from Denison Engineer- 
ing Division, American Brake Shoe Co., 
1160 Dublin Rd, Columbus 16, Ohio. 


Uranium Feed Materials 

‘Tue Production of Uranium Feed Ma- 
terials’’ tells the story of the processing of 
uranium ore concentrates into pure ura- 
nium. The film was produced for the 
Atomic Energy Commission Oak Ridge 
Operations by Continental Film Produc- 
tions, Chattanooga, Tenn. Scenes for 
the 16-mm color film were shot at the 
Commission's large feed materials plants 
at Weldon Spring, Mo., and Fernald, 
Ohio. Prints of the film are available 
from the Commission's 11 film libraries. 


Material Handling 

“InpustriaL Material Handling 
Films’’ is the title of a new 16-page book- 
let which reviews films that are available 
from member-companies of The Material 
Handling Instirute, Inc. 

The catalog is available without cost 
from The Material Handling Institute, 
Inc., One Gateway Center, Pittsburgh 22, 
Pa. Briefly described in the catalog are 
63 industrial material handling films. 
Complete ordering information is given. 
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These films—sound and silent; black and 
white, and color—are available for loan 
at no cost other than normal shipping and 
insurance charges. 


Film Catalog 


‘Tue science of Making Brass,"’ ‘‘Steel 
in Concrete," and ‘‘Compressed Air 


Power,"’ are some of the films listed in a 
new industrial-film catalog. The catalog 
is issued by Modern Talking Picture Serv- 
ice, Inc., 3 East 45th Street, New York 
22, N. Y. The catalog lists 23 16-mm 
industrial films on a number of subjects 
of interest to engineers and students. 


Automotive Research 


Exnaust-Gas analysis with respect to 
smog-producing tendencies, air condi- 
tioning of rapidly moving vehicles, cor- 
rosion problems in automotive structures, 
stress and vibration during road opera- 
tion, and carburetor and intake manifold 
studies aimed at fuel economy are some of 
the research projects that will receive 
particular attention from The University 
of Michigan's automotive research facili- 
ties in the College of Engineering. 

These projects will be studied with the 
aid of the only known Mobile Automo- 
tive Laboratory in existence. Specially 
designed for on-the-road studies of every 
aspect of motor vehicle performance, the 
Lab was presented as a gift from the In- 
ternational Nickel Company to Michi- 
gan's College of Engineering. 

While the Mobile Lab will be a major 


adjunct to the University’s research fa- 
cilities, it will also serve as a unique en- 
gineering educational tool that will go 
far in amalgamating the basic engineer- 
ing theory of the classroom with the ac- 
tual problems of industry. The Lab was 
conceived by Prof. William H. Graves, 
head of Michigan's Automotive En- 
gineering Laboratory. There is space 
and instrumentation aboard to accommo- 
date up to 18 persons. 


“Operation Button Jar” 


“Operation Button Jar,"’ a unique 
idea to obtain needed equipment for scien- 
tific laboratories in universities, has been 
launched in Cleveland. Originally de 
veloped by Reese and Miller, Inc., a 
Cleveland firm that specializes in the 
preparation of technical literature, the 
start of the project is being conducted in 
conjunction with Case Institute of Tech- 
nology. 

The main purpose of ‘Operation But- 
ton Jar’’ is to gather discarded material 
and equipment from industry, reclassify 
it, and distribute it to colleges that can 
put it to good use in their laboratories. 
Such odds and ends are needed in the lab- 
oratory, but often are not provided for in 
ordinary academic budgets. At the 
same time, industry scraps tons upon tons 
of such items each year. 

The project received its name from the 
old fashion household button jar; once 
a vital ‘‘tool’’ of the housewife. 

The range of odds and ends needed by 
“Operation Button Jar’’ is quite broad. 
It covers everything from nuts and bolts 
to relays and vacuum tubes. Material 
will be distributed to all types of aca- 
demic laboratories—mechanical, electri- 
cal, chemical, physical, hydraulic, and 
electronic. 


Dr. E. C. Anderson, Los Alamos Scientific Laboratory scientist, with samples of dried milk used in 


study of radioactivity from fallout in milk and in human beings. 


Los Alamos’ program studies 


radioactive fallout and its potential dangers by making weekly measurements of a radioactive 
fission product, cesium-137, in people and in the milk supply. 
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ASME Still Short of UEC Goal 


Region V Does it Again... 
Ben King, left, receives 
from Vice-President E. W. 
Allardt, Certificate of 
Award for West Virginia 
Section’s successful 
Building Campaign. 
Section’s record shows 
126 per cent of quota, 
with 80 per cent of 
members giving. 


.»- And Again. 

Region V continues 

to forge ahead in the 
Member Gifts Campaign for 
UEC as Earl Cutter, left, 
Campaign Chairman, receives 
Certificate of Award from 
Jesse Wilder, right, Dayton 
Section Chairman. R. J. 
Flanigan, center, vice- 
chairman of Section, 

smiles approval. 
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The Contract Is Signed. At the En- 
gineers’ Club, New York City, on 
May 28, 1959, United Engineering 
Trustees and Turner Construction 
Company signed a contract for the 
erection of the United Engineering 
Center. Signers shown, seated left 
to right, are: Willis F. Thompson, 
Fellow ASME, chairman, UET Real 
Estate Committee; Andrew Fletcher, 
UET president; and E. K. Abberley, 
vice-president of Turner Construc- 
tion Company. Standing are: Harold 
C. Bernhard, partner, Shreve, Lamb 
& Harmon Associates, architects; 
and W. 8. Ball, vice-president and 
secretary, Turner Construction. 
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ALTHOUGH ASME and a number of other societies 
continue to lag (see table) in the Member Gifts Cam- 
paign, representatives of the United Engineering Trus- 
tees and the Turner Construction Company signed a 
contract, May 28, 1959, for erection of the $10 million, 
18-story, United Engineering Center in Manhattan. The 
contract signing took place at the Engineers’ Club, 
32 West 40th Street, New York City. 

The Center, to be located between 47th and 48th Streets 
on United Nations Plaza (First Avenue) opposite the 
United Nations, will house many of the nation’s major 
professional engineering groups, superseding the 50-year- 
old Engineering Societies Building on 39th Street. 

Ground-breaking for the new structure is scheduled for 
this fall. According to UET the structure will be ready 
for occupancy in 1961. 


UEC Building Fund — Member Gifts 
Campaign Status 


(As reported on June 5) 
Number of 
Sub- Per Cent 
Quota Subscriptions scribers of Quota 
ASCE $800,000 $510,860.23 8,429 
AIME 500,000 281,968.44 4,092 
ASME 800,000 529,347.20 10,716 
AIEE 900,000 755,356.85 20,158 
AIChE 300,000 298,129.31 7,179 
AICE 80,000 20,818.33 
AllndE 70,000 30,900.00 
SWE 7,000 2,162.00 
AWS 60,000 6,814.17 
ASHRAE 541.00 
Other 7,097.41 


Total 2,443,994.94 
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E.S. NEWMAN 
News Editor 


THE ASME NEWS 


1959 ASME West Coast Applied Mechanics Conference to Be Held in Stanford 


Tue 1959 West Coast Conference of Ap- 
plied Mechanics will be held Sepr. 9-11, 
1959, at Stanford University 
Lecture Hall, Stanford, Calif 

The conference is sponsored by the 
Applied Mechanics Division of The 
American Society of Mechanical Engi- 
neers in conjunction with the American 


Physics 


Society of Civil Engineers 


> WEDNESDAY, SEPTEMBER 9 


Registration 8:15 a.m. 
General Lecture 9:00 a.m. 


Principal Modes of Vibration in Nonlinear Sys- 
tems of More Than One Degree of Freedom, by 
R. M. Rosenberg, Univ. of California, Berkeley 


Session 1 10:00 a.m. 


Transfer Matrix Fundamentals, by E. Pestel, 
Technical Univ., Hannover, Germany, and F. A 
Leckie, Univ. of Cambridge, England 

Vibration Modes Analysis of Low Aspect Ratio 
Aircraft Structures, by H. W. Bergmann, Convair, 
Fort Worth, Texas, and E. Pestel 
Univ., Hannover, Germany 
Transfer Matrixes Applied to Plate Theory, by 
I 1. Leckie, Univ. of Cambridge, England, and 
E. Pestel, Technical Univ., Hannover, Germany 


Session 2A 2:00 p.m. 


The Use of Nonsinusoidal Approximating Func- 

tions for Nonlinear Oscillation Problems, by K 

Klotter, Stanford Univ., and P. R. Cobb, Arizona 

State Univ 

+ ag Certain Classes of Self-Sustained Oscillation, 
. Klotter, Stanford Univ 

es of a Nonlinear String to Random Load- 

ing, by 7. K. Caughey California Inst. of Tech 

(Paper No. 59—-APMW-4) 

Response of Van Der Pol’s Oscillator to Random 

Excitation, by 7. K. Caughey, California Inst. of 

Pech. (Paper No. 59—AMPW-5) 


Session 2B 2:00 p.m. 


Bending of Isosceles Right Triangular Plates, by 
H. J. Fletcher, Brigham Young Univ. (Paper No 
59—APMW-19) 


Bending of Plates on a Viscoelastic Foundation, 


Technical 


Registration 
Wednesday, September 9 
Thursday, September 10 
Friday, September 11 


by K. S. Pister, Univ. of California, Berkeley, and 
M. L. Williams, California Inst. of Tech 
Calculation of Thermal Stress Distribution in 
Perforated Plates, by L. /. Deverall, Univ. of 
California Radiation Lab 
Transverse Flexture of a Semi-Infinite Thin Plate 
Containing an Infinite Row of Circular Holes, by 
O. Tamate, Tohoku Univ., Sendai, Japan (Paper 
No. 59—APM W-15) 
Stresses in a Circular Cylinder Having an Infinite 
Row of Spherical Cavities Under Tension, by A 
Atsumi, Tohoku Univ., Sendai, Japan (Paper No 
59—APMW-9) 


> THURSDAY, SEPTEMBER 10 
Registration 8:30 a.m. 


General Lecture 9:00 a.m. 


On Stress Functions in Dynamic Elasticity, F. 
Sternberg, Brown Univ 


Session 3 10:00 a.m. 


Forced Oscillations of an Elastic Half-Space, by 
M. P. Stallybrass, Stanford Research Inst 
aa Symmetric Waves in Elastic pam by 
D. Mindlin, Columbia Univ., and H. D. M 
Nieew (Paper No. 59--APM W-2) 
Vibrations and Waves in Elastic Bars of Rectan 
gular Cross-Section, by R. D. Mindlin, Columbia 
Univ., and E. A. Fox (Paper No. 59--APM W-23) 
A Method for Solving Linear Partial Differential 
Equations, by Stefan Bergman, Stanford Univ 
On the Propagation of Shock-Waves in a Non- 
Homogeneous Elastic Medium, by EF. Sternberg 
Brown Univ., and J. G. Chakravorty (Paper No 
59——APM W-17) 


Session 4A 2:00 p.m. 
Viscous Damping in Fiexural! Vibrations of Bars, 
by N. K. Newman, Univ. of Notre Dame (Paper 
vo. 59--APM W-8) 

Flexural Vibrations of Sandwich Plates, by Y. Y. 
Yu, Polytechnic Inst. of Brooklyn 

Free Vibrations of Skin-Stringer Panels, by Y. A 
Lin, Boeing Airplane Co 

Developments in the Application of the Grid 
Method to Dynamic veges, by A. J. Durelli 
J. We 1 Yo and W. F. Riley (Paper No. 59 
APMW-1 

The on Vibrations of Grillages, by J. P. 
Ellington, United Kingdom Atomic Energy Au 
thority and H, McCallion (Paper No. 59--APMW 
12) 


The Fundamental Frequency of a Thin, Flat, Cir- 


8:30 a.m.-—4:00 p.m 
8:30 a.m.—4:00 p.m 
8:30 a.m.—3:00 p.m. 


Registration and all sessions will be held in the new Physics Lecture Hall, 


Lomita Drive (West of Quadrangle). 
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cular Plate Simply Supported Along a Circle of Ar- 
bitrary Radius, by R. ¥. Bodine, Univ. of Wiscon 
sin (Paper No. 59--APMW-10) 


Session 4B 2:00 p.m. 


Rugtere Characteristics of — a by 
. A. Weil (Paper No. 59--APN 

me Melting of Finite Slabs, = . : Goodman, 

Allied Res. Associates, Inc., hs J. J. Shes 

(Paper No. 59-——-APMW-11) 

Slow Rotary Motion of a Circular Disk About 

One of Its Diameters in a Viscous Fluid, by R. P. 

Kanwal, Univ. of Wisconsin (Paper No. 59 

APMW-6) 

Effect of the Wall on Two-Phase Turbulent Mo- 

tion, by S. L. Soo Anan aad , and C, 

Tien (Paper No. 59--APMW 

Bouptere Dees Solution for a oa in A Diverg- 

ing Passage Having a Swirl Component, VW. A. 

Sinbel, General Petroleum Authority, Egypt (Pa 

per No. 59--APMW-14) 

Heat Transfer for Laminar Flow in Ducts With 

Arbitrary Time Variations in Wall Temperature, 

by R. Siegel (Paper No. 59-—-APMW-21) 


> FRIDAY, SEPTEMBER 11 
Registration 8:30 a.m. 


General Lecture 9:00 a.m. 


Plastic Analysis of Plates and Shells, by P. G. 
Hodge, Jr., Wlinois Inst. of Tech 


Session 5 10:00 a.m. 


Plastic Stress Concentration of a Circular Hole in 
an Infinite Sheet Subjected to Equal Biaxial Ten- 
sion, by B. Budiansky, Harvard Univ. (To be pre 
sented by O. J Mangasarian) (Paper No. 59 
APMW-16) 

Resolution of Plastic Strains With Compensa of 
Symmetrically Isotropic Behavior, by G. A. Zi21 
cas, Univ. of California, Los Angeles 

Large Deflection of Elastoplastic Plates Under 
Uniform Pressure, by 7. Wah, Southwest Res 
Inst 

On the Effect of Shear on Plastic Deformation of 
Beams Under Transverse Impact Loading, by 
B. Karunes, Brown Univ., and E. 7. Onat (Paper 
No. 59--APMW-7) 


Session 6 2:00 p.m. 


Limit Analysis of Simply Supported Circular Shell 
Roofs, by M. N. Fialkow, U. S. Army Engineer 
District, New York, N. Y 

On the Asymmetrical Bending of Conical Shells, 
by B. Wilson, Univ. of Kansas 

Difference Coefficients of Shallow Spherical 
Shells, by H. E. Williams, Jet Propulsion Lab 
The Solution of Elastic Stability Problems With 
the Electric Analog Computer, by J. H. Shields 
Computer Engineering Associates, Inc., and 
R. H. MacNeal (Paper No. 59--APMW-20) 

On Stress-Strain Relations and Strain-Energy 
Expressions in the Theory of Thin Elastic Shells, 
by J. K. Knowles, California Inst. of Tech., and 
E. Reissner (Paper No. 59--APMW-13) 
Postbuckling Behavior of Rectangular Plates 
With Small Initial Curvature Loaded in Edge 
Compression-Continued, by N. Yamaki, To 
kohu Univ Sendai, Japan (Paper No. 59 
APMW-22) 
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DESIGN 
ENGINEERING 
SHOW 


Modern Design 
goes to 

Design Engineering 
Show. Each visitor, 
after registering, 
receives smali, embossed 
card with his name, 
title, company, 

and address. As 
he makes his way 
among the exhibits 
and finds something 
he wants to study 
at leisure, he hands 
the card to the 
exhibitor with 

his request for 
literature, samples, 
andsoon. Just as 
easy as ‘‘Charge it’’ 
is in a department 
store. 


1959 ASME 
DESIGN ENGINEERING 
CONFERENCE 


Technical and general sessions designed to 
disseminale information that can be used 
now to design for the future covered 
trends, developments, and data for com- 
ponents, mechanical parts, and materials. 
Famous design engineer describes German 
economic conditions, technical education, and 
role of engineering executives. 
and engineering do mir—a 
proves it. 


Psychology 
psychologist 
\dd all this to the biggest Design 
Engineering Show and it becomes easy to see 
why in the past four years this combination 
has become the great event on the engineering 
calendar. 


Many ‘‘Made in U. S. A.’ products can no longer be sold in 
the free world market against European and Japanese competi- 
tion, according to Hellmuth Walter, Mem. ASME, director of 
research of the Worthington Corporation. 

Mr. Walter, speaking at the opening session of the Design 
Engineering Conference in Philadelphia, Pa., May 25, said, 
‘We are pricing ourselves out of this world.” 

The Design Engineering Conference, May 25-28, was spon- 
sored by the Machine Design Division of The American So- 
ciety of Mechanical Engineers. This year for the fourth time 
it was held concurrently with the Design Engineering Show 
which is produced by Clapp & Poliak of New York City. 
Close to 1400 engineers attended the conference and more than 
18,000 engineers, scientists, and their “‘customers’’ saw the 
show—these figures eloquently assess the importance of this 
joint annual venture. 


The Price Is the Thing 

That the price is the real reason we are losing our export 
market is borne out by the fact that the same American de- 
signed product when produced abroad by subsidiaries usually 
is highly competitive and the subsidiary companies are pros- 
perous and profitable 

‘The sales of U. S. Foreign subsidiaries are estimated to 
amount to two or three times that of the total U. S. export 
sales,"’ he said 

“The American product,’’ Mr. Walter added, “‘has been 
designed largely for mass and volume production. This 
results in an amazingly inexpensive product for the U. S. 
home market . . . but it makes radical model changes and im- 
provements of the product costly for the manufacturer. This 
fact can be costly to our economy as a whole!”’ 

He cited the invasion of the small foreign car as an example 
and pointed out that the economy of every other country con- 
tinually faces similar problems 
flexible in handling them due to lower engineering and tooling 
costs. 

German economy arising from a desperate situation is ac- 
cumulating gold and dollar reserves with exports growing 
“They were fortunate in having great educators at govern- 
ment level who taught them to earn more than they spent,”’ 
said Mr. Walter. Initially, this growth was made possible 
by (1) Currency reform; (2) American aid; and (3) the de- 
termination of the German people to work long and hard. 

The dismantling of German industry right after the war, he 
noted, was a “‘blessing in disguise’’ as was the influx of ten 


However, they are more 





million German refugees from Soviet- 
dominated countries. Wages, in ten 
years, have increased 90 per cent while 
the cost of living advanced only 20 per 
cent; thus the industrial worker now can 
buy 60 per cent more than in 1949. The 
work day has been reduced; little time 
has been lost due to strikes. 

‘*The trade unions,”’ he said, ‘‘show a 
remarkable restraint because nothing is 
more dreaded and unpopular in present- 
day Germany than inflation.” 


A New German Army 


Due to the technical educational cur- 
riculums, and this has been true in Ger- 
many for decades, there is a well-organ- 
ized army of trained manpower consist- 
ing of soldiers, noncommissioned, and 
commissioned officers. The soldiers are 
the vast number of trained mechanics, 
electricians, machinists, molders, copper- 
smiths,carpenters, and so on, all of whom 
had to pass a final test after three years 
of apprenticeship. 

The noncommissioned officers and of- 
ficers with medium shop and school 
training—technicians, draftsmen—and 
the officers with full academic training 
are thearmy. The echelons—top to bot- 
tom—have had practical experience in 
industry. 

Mr. Walter said that the organiza- 
tional form of German management may 
be defined as ‘‘autocratic,”’ “‘auto- 
cratic with back talk,’’ allowing the 
individual some elbow room. He added, 
‘autocratic rule leads more easily to 
grave mistakes because it depends on 
single persons for decision making. The 
democratic form of group [committee] 
management is slow and leads often to 
complicated designs because it relies on 
component specialists.”’ 

With the coming of mass production, 
he pointed out, the amount of design- 
engineering work is negligible. A few 
decades ago ten times as Many com- 


panies were building automobiles. All 
in search of the ultimate product—have 
accomplished what borders on a miracle. 
Functionally and in performance they 
are all practically alike to be distin- 
guished only by decoration and manner 
in which they are advertised 

In conclusion, Mr. Walter cited the 
Volkswagen as the typical example: 
Conceived by one man, not a committee, 
the late Professor Porsche, his testament 
being executed by Dr. Heinz Nordhoff, 
the 1958 Sperry Award winner, the 
Volkswagen is a product that seems 
to contradict the typical American car in 
every way except that it also runs on 
wheels. It is small, economical, it does 
not change its appearance [annually], 
every part of it is functionally justified, 
and it is hardly advertised. 

“Yet it is a highly successful design,” 
he said, ‘‘and sold all over the world. 
Are we learning from it? Could not the 
American car manufacturers in a com- 
bined effort, if necessary, do likewise 
and produce a similar product suitable 
for export? The world demand is 
enormous. But it would probably re- 
quire a genius like Henry Ford I, or like 
the Porsche-Nordhoff pair to accomplish 
this.”’ 


A Major Advance 

The technical program designed to dis- 
seminate technical information that can 
be used now to design for the future 
reported a major advance in the design 
of heat-resisting materials. 

I. J. Gruntfest, chemistry specialist 
of the missile and space vehicle depart- 
ment, General Electric Company, Phila- 
delphia, Pa., described the development 
of new organic plastics which can resist 
transient temperatures of up to 15,000 F. 

The new material, essential for missile 
nose cones and rocket motors, is taking 
the spotlight from refractory metals and 
ceramics, Dr. Gruntfest declared. The 


latter materials melt before they reach 
5000 F. 

“The extreme temperatures up to 
15,000 F are encountered by nose cones 
of missiles, or satellite vehicles, during 
their re-entry into the atmosphere,”’ Dr. 
Gruntfest pointed out. He also said, 
‘Organic plastics melt when exposed to 
500 F for long periods, but recent experi- 
ments have shown that for short periods 
of extremely high heat the organic plas- 
tics are most durable."’ 

The conference papers covered trends, 
developments, and data for power and 
control components, mechanical parts, 
and materials that should aid the de- 
signer in his future work. 


Psychology and Engineering Do Mix 


Also considered was man in relation to 
the organization. Said Martin M. 
Bruce, vice-president and director, Psy- 
chological Services, Clark Channell, 
Inc.: ‘‘Human behavior is essentially 
emotional not logical, and an organiza- 
tion must take this into account."’ For 
engineering and research setups, a decen- 
tralized organization—such as GM or 
GE—is normally used since engineers 
and scientists work best in a democratic 
atmosphere 

‘Regardless of the organization,’’ Dr 
Bruce continued, ‘‘a businessman runs 
the company and makes the decisions." 
But, as any business is made up of people, 
their handling is a major factor in pro- 
ductivity. Industrial psychologists give 
the company president a practical view 
which might otherwise be lost. “‘In 
other words,"’ he said, ‘“The social scien 
tist is consulted to broaden perspective 
for understanding.” 

All organizational structures are based 
on trial and error; there is no general 
organization program that can be ap- 
plied. The psychologist uses research to 
approach an answer, but must evaluate 
each form of structure. ‘‘Normally,”’ 








Dr 
gests the approach; 
the advantages and limitations; and the 
president selects the final structure.” 

A list of the technical 
papers—authors, titles, and ASME num- 
bers—appears in 104 
In addition, all papers which are not 


Bruce observed, ‘the company sug- 


psychologists give 
Conference 
this issue, Pp 
scheduled for publication in MecHANICAL 
ENGINEERING will be abstracted in 


‘ASME Technical Digest.”’ 


The Design Engineering Show 


Descriptions running the gamut from 


‘“‘dream-world hardware store’’ to ‘‘a 
long, realistic look into the atomic/space 
age’ are adequate, but the Design Engi- 
neering Show is this and considerably 
more 

The $10 million show of equipment, 
components, and materials 
that applications are ‘“‘unknown'’—pre- 
sented the ASME 


Conference, 


some so new 
concurrently with 


Design Engineering was 
viewed by some 18,000 design engineers 
and sell the 12,000 
products displayed and demonstrated by 
401 exhibiting companies 


The show, now rated one of the three 


and men who buy 


largest annual industrial expositions in 
the country, is produced by Clapp & 
Poliak, Inc., of New York City. This 
year, as for the first in 1956, the Design 
Engineering Show was held at Conven- 
tion Hall and 125,000 sq ft of exhibit 
space was utilized. The second show, 
held in 1957, was in New York City 
and, in 1958, Chicago, II] 

A boon to the viewer—introduced last 
year—was again a great assist. After 
registering, visitors were asked to stop 
and get their names, titles, companies, 
and addresses embossed on a card: 
similar to a charge plate. This simple 
little card was the viewers’ welcome 
helper. As he made his way among the 
exhibits and found something he wanted 
to study at his leisure, he handed his card 
104 
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to the exhibitor with a request for litera- 
ture, samples, or to set up an appoint- 
ment to ‘‘do business.”’ 

When he had seen all he wanted to see, 
he was not loaded down with wanted 
and unwanted material, and the persons 
to whom he had spoken had his name 
properly spelled and 
understood; thus good communication 
had been painlessly designed into the 
show 


request clearly 


For those of us who have difficulty 
keeping an ordinary watch running and 
properly set, the most fascinating item 
at the show was a clock built by Ralph 
B. Mentzer, the 
process development laboratory of the 
Hamilton Watch Company, after a de- 
sign by I. M. Levitt, Fels Planetarium, 
The Franklin Institute. The clock tells 
Martian time it also tells Greenwich 


assistant director of 


civil time, but that seems so prosaic now 
that we are in orbit. The experimental 
clock is really a computing mechanism 
and can be used for demonstration pur 
e.g., a full 24-hr earth day can 
be observed in 45 sec 


pe SCS; 


A feature attraction of the show was 
a small unobtrusive device in a glass 
enclosed box 
and cold with 


The object produces heat 
a moving part, without 
noise, vapor, or without obvious ex- 
planation 
Among the 


many of them 


products on exhibition, 
wonders of technical per- 
fection, was a device, a phenomenon of 
thermoelectric principles, that evolves 
electricity by heat 

Also featured at the show was the first 
public showing of vinyl-coated steel 
The plastic coating will permit house- 
hold appliances and metal furniture to 
achieve leather, 
finishes and therefore will require prac- 


soft fabric, or wood 


Availability List 


Tue papers in this list are available in sepa- 
rate copy form until March 1, 1960. Please 
order only by paper number; otherwise the 
order will be returned. Copies of these papers 
may be obtained from the ASME Order Depart- 
ment, 29 West 39th Street, New York 18, N. Y. 
Papers are priced at 40 cents cach to members; 
80 cents to nonmembers. Payment may be 
made by check, U. S. postage stamps, free cou- 
pons distributed annually to members, or cou- 
pons which may be purchased from the Society. 
Coupons, in lots of ten, are $3 to members; $6 
to nonmembers. 


Design 


59—MD-1 Developments in Plastics for High- 
Temperature Service (Above 1000 F), by 
Irving Gruntfest 

59—MD-2 New Developments in Metals and 
Ceramics for High-Temperature Service 
(Above 1000 F), by J. J. Harwood 

59—MD-3 Variable Speed D-C Drive Systems, 
by M. H. Sluis 

59—MD-4 Semi-Conductor Power-Conversion 
Equipment, by J. J. Rheinhold 


MECHANICAL 


tically the minimum of maintenance. 

Kaiser Aluminum & Chemical Corp. 
showed the designers an all-aluminum 
automobile which, the company says, 
is ‘ready for the immediate future.”’ 

Many companies displayed products 
for which they see no immediate applica- 
tion. The engineers were asked to con- 
sider the items for inclusion in design 
ideas 

Attracting wide interest among de- 
signers is a ‘‘do-it-yourself’’ kit which 
resembles a mechanical toy, which con- 
tains gears, shafts, drive belts, and similar 
components to permit the designer to 
assemble a prototype of a working ma- 
chine and thus eliminate expensive draw- 
ings and models. It is being introduced 
by Overseas Commodex, Inc., Detroit 

In the Canadian Government's exhibit 
is a new type of ventilator which brings 
in fresh air and exhausts stale air on a 
single shaft. Also being shown there is 
the “‘first geophysical instrument ever 
developed in portable form for detecting 
beryllium,’’ a vital metal in the atomic 
series 

General Electric Corp. is introducing a 
fractional hp motor assembled by a 
radically new method to insure accuracy 
of alignment. The motor is said to in- 
by 40 per cent. No 
other mechanical 
fasteners are used in its assembly 

Of major interest in the tracking of 
missiles is a development which may 
ultimately lead to the use of rockets for 
cargo delivery, according to the Ballistic 
Research Laboratories, U. S. Army 
Ordnance, Aberdeen Proving Grounds, 
Md. The device, called an electronic 
angle encoder, is capable of measuring 
an angle of a missile’s flight within 90 
ft of accuracy at 1000 miles 


crease efficiency 


screws, frivets, or 


Engineering Conference 


59—MD-5 The Design and Application of 
Belts, Chains, and Gears, by E. S. Cheaney, 
C. L. Paullus, and W. C. Raridan 

59—MD-6 Clutch, Fluid Coupling, Hydraulic 
Torque Converter... Appication Considera- 
tions and Performance Comparisons, by 
R. W. Bachmann 

59—MD-7 Latest Developments in Materials 
to Resist Chemical Corrosion, by S. W. Shep- 
ard 

59—MD-8 Recent Developments in Materials 
and Finishes to Resist Atmospheric Corro- 
sion, by E. B. Friedl, L. J. Nowacki, and W. H. 
Safranek 


59—MC-9 i ae Systems in Control Applica- 
tions, by |. L. Auerbach 

59—MD-10 Logic Circuits for Machine Con- 
trol, by E. V. Weir 

59—MD-11 Design Curves for Journal Bear- 
ings, by D. F. Hays 

59—MD-12 Which Bearing and Why?, by A. O. 
DeHart 

59—MD-13 A Graphic Method for Engineering 
Organization Analysis, by E. M. Ramberg 
and R. P. Dominic Rk: 

59—MD-14 The Man and the Organization, by 
M. M. Bruce 
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Seventh Annual National Engineering Management Conference 


Tue Seventh Annual National Engi- 
neering Management Conference will 
take place at the Statler Hilton in Los 
Angeles, Calif., September 17-18. The 
conference is jointly sponsored by The 
American Society of Mechanical Engi- 
neers and the American Institute of Elec- 
trical Engineers with the co-operation of 
AIChE, ASCE, AIIE, the Metallurgical 
Society of AIME, and the Los Angeles 
Section of the Institute of Radio Engi- 
neers 

The Honorable George D. Clyde, Gov- 
ernor of the State of Urah, will deliver 
the Keynore Address for the conference 
The theme is Managing Engincering Re- 
sources. Other outstanding personages 
from industry, education, and govern- 
ment will make presentations on such 


1959 Wood 


Tue Multnomah Hotel in Portland, 
Ore., will be the site of the Wood In- 
dustrics Conference sponsored by The 
American Society of Mechanical Engi- 
neers, the American Institute of Chemical 
Engineers, and The Forest Products Re- 
search Society with the co-operation of 
the ASME Oregon Section. The dates 
are September 10-12 

Subjects to be covered during the 
highly diversified conference planned for 
the benefit of operating, technical, and 
Management personnel engaged in all 
phases of the wood industry include: new 
methods and equipment, management 
problems, materials handling, chemistry 
in wood utilization, and the commer- 
cialization of research results. 

An outstanding feature of the confer- 
ence will be a meeting summation which 
will be held in the new Forest Products 
Pavilion at the site of the Oregon Cen- 
tennial Exposition. During this period 
a prominent member from each partici- 
pating FPRS, ASME, and 
AIChE) will provide his analyses, im- 
pressions, criticisms, and so on, of the 
papers and information presented 


SOCICTY 


Several field trips are planned includ- 
ing visits to Timber Structures, 
Nicolai Door Company; Stebco, Inc.; 
Weyerhacuser Timber Company; Inter- 
national Paper Company; and The Long- 
view Fibre Company. 


Inc.; 


> THURSDAY, SEPTEMBER 10 


Session 1—Foundations 
for Profitable Research 
The Team, by John Aram, Weyerhaeuser Timber 
Co., Tacoma, Was 

Research Risks, by W. D. McGuigan, Stanford 
Research Inst., Menlo Park, Calif 

Basic or Applied Research, by Howard Barlow, 


8:30 a.m. 


vital subjects as developing engineering 
Managers, concepts of engineering con- 
trols, and engineering programs for new 
frontiers. 

A full program also is being planned to 
include tours and visits to many out- 
standing points of interest for the women 

The technical program follows: 


p> THURSDAY, SEPTEMBER 17 


Session 1—Development 
of Engineering Managers 
Philosophy of Engineering Managers, by J. L 
oung, U.S. Steel Corp., Pittsburgh, Pa 
Developing Managerial Abilities, by 7. F. Brad 


shaw, Richardson, Henry & Bellows, New York 
N. ¥ 


9:30 a.m. 


Session 2—Development 
of Engineering Managers— 
Case Histories 


2:30 p.m. 


Washington Inst. of Tech 
College, Pullman, Wash 
Growth and Development, by Joseph Harrington 
Jr., Arthur D. Little, Inc., Cambridge, Mass 


Session 2—New Methods 8:30 a.m. 
and Equipment 

A Unique Method of Proportioning Wax and Resin 
in Particle Board Manufacture, by John Balini, 
Controls & Communications Co., Eugene, Ore 
The Effect of Variables on the Efficiency of Dif- 
ferent Types of Mechanical Loading, by /. A 
McIntosh, Canadian Forest Products Labs., Univ 
of British Columbia, Vancouver, B. C., Canada 
Edge and End Gluing of Lumber, by /. 
Engineering & Development Div., Edward Hines 
Lumber Co., Hood River, Ore 

The Development of Continuous Pulping Systems 
by J. O. McCutcheon, Argus Engineering & De 
velopment, Ltd., Vancouver, B. C., Canada 


1:30 p.m. 


Washington State 


Syme 


Session 3—Management 
Problems 

Serendipity and Invention, by /. E. Smit/ 
& Tuck, Patent Attorneys, Seattle, Wash 


Forestry Under Pressure, by VW. P 
Greenacres, Inc., Seattle, Wash 


Session 4—Materials 
Handling 


The Value of Inflated Dunnage for Shipping, by 
R. C. Schrouder and P. H. Edblom, Research & 
Development Dept., United States Plywood 
Corp., Eugene, Ore 

Automate Your Lumber Sorting, by E. W. De 
Koning, Irvington Machine Works, Inc Port 
land, Ore 

Truck Transportation of Wood Chips, by H. E 
Lovejoy, Puget Sound Freight Lines, Seattle 
Wash 

The Use of Suction Cups for Handling Wood 
Products, by E. R. Schick, The Union Tool Corp., 
Warsaw, Ind 


Smith 


Lazara, 


1:30 p.m. 


Development of Engineering Managers of Small 
Companies, by Philip Fogg, Consolidated Electro 
dynamics 

Development of Engineering Managers in a Gov- 
ernmental Organization, by Byron Grant, Los 
Angeles Department of Water and Power 


> FRIDAY, SEPTEMBER 18 
Session 3—New Concepts 
of Engineering Controls 
Control of the Engineering Function, by Harry 
Good, University of Michigan, Ann Arbor, Mich 
and Bendix Aviation Corp 

Development of Integrated Engineering Con- 
trols, by J. S. Sayer, E. 1. du Pont de Nemours & 
Co., Inc 

Development of Integrated E 
trols ase History, by Norman 
Aircraft Corp 


9:30 a.m. 


ineering Con- 
eam, Lockheed 


Session 4—Engineering 
Planning 


Decision Making in Engineering (speaker to be 
announced) 

Engineering Programs for New Frontiers (Pro 
posed) (Speaker to be announced) 


2:30 p.m. 


Industries Conference to Be Held in Portland 


> FRIDAY, SEPTEMBER 11 


Session 5—-Chemistry in 
Wood Utilization 
Magnefite Pulving of Douglas Fir, by R. M. Sam 


uels, Oregon Forest Products Research Center 
Corvallis, Ore 

Organic Chemical Products From Wood, by L. FE 
Van Blaricum, Rayonier Inc., Olympic Research 
Div., Shelton, Wash 

Some Properties of the Cedar Phenols, by R. //. / 
Creighton, Research Div., MacMillan & Bloedel 
Ltd., Nanaimo, B. C., Canada 

Sawdust, Bark, and Other Wood Wastes for Soil 
Conditioning and Mulching, by W. B. Bollen 
Oregon Agricultural Experiment Station, and 
D. W. Glennie, Oregon Forest Products Research 
Center, Corvallis, Ore 


Session 6—The 
Commercialization of 
Research Results 


Commercializing Research Results, by E. M 
Williston, Wood Products Development Dept 
Weyerhaeuser Timber Co., Longview, Wash 
Proving New Laminated Wood Building Prod- 
ucts, by R. J. Hoyle, Jr., Potlatch Forests, Inc 
Lewiston, Idaho 


8:30 a.m. 


8:30 a.m. 


PB SATURDAY, SEPTEMBER 12 
Session 7—General Interest 9:00 a.m. 
and Meeting Summation 


This session will be held in the new Forest 
Products Pavilion at the site of the Oregon Cen 
tennial Exposition The building features a 
sweeping seven-section hyperbolic paraboloid 
wood roof and will house many exhibits of the 
forest products of Oregon 
Utilization of Manpower, by 1. B. Hoelscher 
Weyerhaeuser Timber Co., Tacoma, Wash 
Wood Constructed Hyperbolic Paraboloids, by 
J. G. Pierson and J. W. Storrs, Portland, Ore 


Joint ASME-FPRS-AIChE Wood Industries Conference meets at Multnomah Hotel, Sept. 10-12, 
1959, Portland, Ore. Planning committee, shown, left to right, A. Bruce Conlin, manager, Meet- 
ings and Divisions, ASME; H. A. McKeever, Mem. ASME; F. J. McCanna, Assoc. Mem. ASME; 
and Walter Ring, Long-Bell Division, International Paper Company. 








Reading from the top. At the 
Production Engineering Confer- 
ence, May 12-14, at the Statler 
Hilton Hotel, Detroit, Mich., 
Robert M. Critchfield, v-p, GM 
Process Development Staff, 
and major banquet speaker, 
tells of the challenges to be met 
in manufacturing. L. R. Cook, 
assistant v-p, Engineering Divi- 
sion, Western Electric, princi- 
pal Organization Luncheon 
speaker, delivers talk on un- 
tapped sources of productivity. 
Raymond F. Hanson, GM Manu- 
facturing Staff, presides at ban- 
quet. A. C. Pasini, assistant 
general superintendent, Pro- 
duction, Detroit Edison Com- 
pany, presides at luncheon. 


ASME Production Engineering Conference . . . 


. . . Looks at “‘Engineering—Products, Processes, and Planning—for Productivity” 


Tuere’s a word in your future! The 
word, part of your past and part of your 
present, is productivity. Crystal-ball 
gazing won't put it there, but efficient 
engineering effort, the kind that made 
American know-how synonomous with 
productivity, will. 

Production engineers met at the ASME 
National Production Engineering Con- 
ference to look not into a crystal ball 
but at their products; their plants, 
processes, and equipment; their organi- 
zation and management; and at them- 
selves. They sought ways and means 
of meeting the challenge to the nation’s 
productivity—the challenge of an in- 
creasing population, a proportionate 
decrease in the labor force, and thriving 
competition in world markets. 

The city which gave a street address 
to productivity—Detroit—was the scene 
of the conference sponsored by the 
ASME Production Engineering Division 
in co-operation with the ASME Detroit 
Section. Headquarters was the Statler 
Hilton Hotel; the time, May 12-14, 
1959. 

Top engineers and representatives of 
the country’s leading manufacturers 
were on hand to answer the question: 
‘How to increase productivity?"’ Also 
available were answers from social scien- 
tists to the question: ‘Why increase pro- 
ductivity?” 

The superior quality of the responses 
was such that one wished the group 
in attendance had been larger. The rela- 
tively low registration—about 125—did 
permit ample, lively discussion, and good 
fellowship. 


Produce Products 


All other considerations accounted 
for, the end result of productivity 
should be profit. Those whose efforts 
make up the final product profit from its 
sale. The consumer by possession of 
the product profits from its use. 

Perhaps then, the conference, theme 
of which was ‘‘Engineering for Produc- 
tivity,’ might better be titled ‘‘Engi- 
neering for Profit.’” How best to engi- 
Meer an organization. . .a product. . .a 
process. . .so that it may be most pro- 
ductive and, hence, most profitable? 


MECHANICAL 


The most successful company uses all 
of its resources at optimum efficiency 
to ‘‘get all things right the first time.” 
A concept of total quality control in 
combination with total cost control 
was offered as an aid to ‘‘getting chings 
right the first time.’’ Such a system 
integrates all elements in production: 
Marketing, engineering, purchasing, 
manufacturing engineering, manufac- 
turing supervision and shop operation, 
mechanical inspection,’ shipping, right 
on up to proper installation. An ap- 
proach of this type leads to greater pro- 
ductivity and fewer failures since all 
areas are keyed to the quality-control 
activity. 

With a Product. A number of tools are 
available to the engineer designing a 
product for optimum efficiency. Two in 
particular were noted: First, operations 
research; second, the computer. 

Operations research in product design 
forces consideration and definition of 
what is to be accomplished. OR seeks 
to learn: The needs of the market, how 
a product should be priced, how it fits 
into a company’s manufacturing scheme, 
how it will affect inventory levels, how 
much money can be spent toward de- 
velopment, and the like. For the proper 
use of OR in design tasks, sufficient his- 
torical data must be available for the 
assessment of the level and trends of 
product requirements. It is essential 
also that design knowledge be amenable 
to numerical application. 

Operations research can also be a tool 
in assessing in-process inventories. It 
can help in determining ordering times 
for raw materials, parts, subassemblies, 
and all items that go into a final product 
at different points in a process. An OR 
approach will enable manufacturers to 
maintain sufficient inventories to permit 
free-flowing production without expen- 
sive delays and without unnecessarily 
high investment. 

In product design, computer merit lies 
in its ability to relieve the engineer of 
his noncreative functions and multiply 
his ability todo mental work. Thecom- 
puter allows the engineer to examine 
many alternate designs of his product, 
the design is produced faster, and, if 
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redesign is necessary, it is simplified 
substantially. 

The product, once designed, its relia- 
bility also can be measured. Necessary 
steps to a reliability-measurement pro- 
gram include a formal data-feedback 
system, and an organization to digest 
data and initiate corrective action 
either on emergency information or 
repetitive items. Reporting documents 
and the mechanics of such a system 
were described. 

Given a product, one that is reliable, 
how to set up a process? With the in- 
creasing size and complexity of automatic 
manufacturing facilities, there is a need 
for a tool which will provide a more 
complete and more realistic analysis of 
such facilities while they are still in the 
planning stage. Simulation is a tool 
which can provide this complete analy- 
sis. 

Many simulation studies employ com- 
puters and higher mathematics. That 
these are not prerequisites for simulation 
work, however, was emphasized 
strongly. A simulation study usually 
will follow six steps: Define the prob- 
lem, measure factors, relate factors, find 
significant factors, develop model, test 
and modify model. Models may be 
simple pencil and paper sketches or com- 
plicated computer programs. The im- 
portant fact in simulation is the creative 
imagination of the engineer. 

With Processes and Equipment. En- 
gineering creativity is continually pro- 
viding new processes and equipment at 
a pace with development or discovery of 
new properties of materials. 

Among the processes which are per- 
mitting greater productivity are electric 
discharge machining (EDM), chipless 
forming of toothed parts by rolling, and 
shear spinning (a method for shaping 
metals by plastic deformation). Each 
of these processes and its companion 
equipment were described in some de- 
tail. 

Metal processing received considerable 
attention in the form of the first litera- 
ture review of the field for 1958. Metal 
cutting analysis, plastic working, and 
grinding were covered. 

Introduction of numerical control 
techniques is another area which speaks 
well for increased productivity. Nu- 
merically controlled machine tools have 
been developed and have been in prac- 
tical use, particularly among airframe 
manufacturers. Economic benefits from 
their use have been measured and, over 
a large range of parts, show substantial 
reductions in machining time and cor- 
responding labor costs. Additional 
benefits accrue from reduced scrap and 
reduced elapsed time. 


MECHANICAL ENGINEERING 


With Planning at the Top. Who is re- 
sponsible for continual improvement in 
productivity? Obviously, it starts with 
planning among top management, but 
no one function has all the responsibility. 
For example, engineering, sales, and 
manufacturing all play a part in this con- 
tinual improvement. One firm's organi- 
zation for continual productivity gains 
in its manufacturing operations was 
described. The system, through careful 
planning, has shown that continuous 
improvements in productivity can be 
obtained. 

Planning a new plant and the attend- 
ant problems which confront manage- 
ment were also described in detail. The 
plant in question was a replacement for 
15 widely scattered plants with about 
4000 employees. Problems involving 
basic planning, cost of facilities, new 
organizational relationships, and new 
principles of production control were 
noted. 

A particular problem, the job shop, 
was considered from the viewpoint of 
organization of central stores and dis- 
patch systems for productivity. Such 
productivity need not stem solely from 
reductions in direct labor. Innovations 
in mechanized production-control sys- 
tems are also contributing significantly 
to efficient job-shop operations. 

Statistical evaluation presents yet 
another management tool. Statistical 
techniques have proved valuable in 
quality control problems, particularly 
in enabling isolation of defects. A 
method for use of statistically designed 
experiments was also described. 


Why Productivity? 


With advanced techniques in product 
design, progressive processes and equip- 
ment, and enlightened management poli- 
cies—productivity that will rival our 
achievements in the past, and those of 
our competitors as well, is possible. 

Production engineers recognize, how- 
ever, that this productivity is not an end 
in itself. With characteristic lack of com- 
placence, the engineers invited comments 
from the outside—from a social scientist 
and a clergyman. Both agreed that 
productivity is good, but not the good. 
They suggested that productivity is a 
tool not to be wasted on trivialities, 
but as a means of enriching the lives of 
individuals through utilization of its 
products. 


Postprandial Prophets 


Luncheons and banquets at technical 
conferences are usually made distinct 
by the informal companionship of a 


“table of eight’’ and by the thoughts 
of the one featured speaker. 

Speakers at luncheons were: Richard 
S. Latham, partner, Latham, Tyler, Jen- 
sen Design, Chicago, Ill.; L. R. Cook, 
assistant vice-president, Engineering Di- 
vision, Western Electric Company, New 
York, N. Y.; and Ralph Cross, executive 
vice-president, The Cross Company, 
Detroit, Mich. 

Mr. Latham described ‘‘Industrial 
Design Trends Affecting Engineering for 
Productivity.’’ Using illustrations, he 
showed the distortions which occur in 
product design as a result of a narrow 
view taken by any one phase of produc- 
tion operations. 

Mr. Cook cited engineers as the 
greatest of ‘‘Untapped Sources of Pro- 
ductivity.’ Tapping this source, he 
suggested, involves proper organization 
of engineering work; the breaking of the 
barriers of the organization chart per- 
mitting the cross flow of information; 
and fostering of a climate of individual 
awareness of technological changes. 

Mr. Cross in a discussion of ‘‘Planning 
for Automation’’ enumerated the requi- 
sites of a sound automation program. 
Automation provides a tool which can 
increase productivity, reduce costs, ex- 
pand markets, and create jobs. Why 
then are we in this country not automat- 
ing faster? Mr. Cross conceded that we 
need better planning, and offered a prac- 
tical planning checklist. 

Robert M. Critchfield, vice-president, 
General Motors Corporation, Detroit, 
Mich., was the featured banquet speaker. 
Mr. Critchfield noted the ‘*Manufactur- 
ing Challenges’’ in the areas of materials, 
machines or manufacturing facilities, and 
manpower utilization. He offered stand- 
ardization of various types of commonly 
used machine tools as an important chal- 
lenge to better manufacturing facili- 
tics. 

He pointed also to the need for draw- 
ing-dimension standards and the adoption 
of the decimal-inch system of dimen- 
sioning drawings. In conclusion, Mr. 
Critchfield said, ‘‘We are facing an era 
of unprecedented growth in our nation 
and its economy. . .I am. . .certain that 
we will meet these challenges for a 
better world tomorrow.” 


Production Line 

Much is to be gained from hearing 
about and reading about production. 
But seeing is believing! Just about one 
car a minute does roll off the final as- 
sembly line at the River Rouge Plant 
of the Ford Motor Company. And 
that dented fender which becomes a 
bone of heated contention in family 
circles, all began as a too-hot-to-handle 
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ingot. Plant trips showed 
group a complete car assembly at the 
Ford River Rouge plant. The steel- 
making process, from open-hearth fur- 
naces through blooming and rolling 
mills and on to the stamping plant, was 


steel 


also seen 

A visit to the Plymouth Engine Plant, 
one of the most automated plants in the 
world, was visible proof of automation 
in action. The plant has a capacity of 
150 engines an hour and performs all 
operations from machining of the cast 
engine block to complete assembly and 
testing of the engine 

Another group visited the General 
Motors Technical Center and there saw 
parts of the GM research, styling, engi- 
necring, manufacturing development, and 
service facilities 


the 


Availability List 


Tue papers in this list are available in sepa- 
rate copy form until March 1, 1960. Please 
order only by paper number; otherwise the 
order will be returned. Copies of these papers 
may be obtained from the ASME Order De- 
partment, 29 West 39th Street, New York 18, 
N. Y. Papers are priced at 40 cents each to 
members; 80 cents to nonmembers 
may be made by check, U. S. postage stamps, 
free coupons distributed annually to members, 
or coupons which may be purchased from the 
Society. Coupons, in lots of ten are $3 to 
members; $6 to nonmembers. 


Payment 


§59—Prod-1 The Influence of Surface Resid- 
ual Stress on ve | Limit of Titanium, by 
E. C. Reed and J. A. Viens 


59—Prod-2 Shear Spinning, by B. N. Colding 


59—Prod-3 Shear-Zone Size, Compressive 
Stress, and Shear Strain in Metal Cutting 
and Their Effects on Mean Shear-Flow 
Stress, by Dimitri Kececiogtu 


Production Engineering Conference 


59—Prod-4 1958 Review of Metal Processing 
a osaata (Grinding), by George Reichen- 
ac 


59—Prod-5 1958 Review of Metal Processing 
Literature (Plastic Working), by F. W. Boul- 
ger 

59—Prod-6 1958 Review of Metal Processing 
Literature (Metal Cutting Analysis), by J. M. 
Galimberti, R. S. Hahn, H. J. Siekmann, and 
E. G. Thomsen 


59—Prod-7 Management Implications of Pro- 
duction Controls . . . Planning a New Plant, 
by V. C. Peterson 

5§9—Prod-8 Product Reliability Measurement, 
by D. F. Flanders 

5§9—Prod-9 Electrical Gtogherge Machining as 
copres to Engineering for Productivity, by 
A. E. Holm 

5§9—Prod-10 Process Analysis via Simulation, 
R. W. Metzger 

59—Prod-1l1 The Organization of Central 
Stores and Dispatch Systems for Produc- 
tivity... A Solution to Some of the Problems 
of Job Shop Manufacture, by W. P. Dugan 

§9—Prod-12 Chipless Forming of Toothed 
Parts by Rolling, by H. Pelphrey 


Automatic Techniques Spur Progress in Industry 


Joint AIEE-ASME-IRE Conference, Chicago, Ill., May 11-13, 1959 


Automation and its successful applica- 
tion in fields as diverse as banking, steel- 
making, mail handling, and railroading 
was the subject of the Second Annual 
Joint Conference on Automatic Tech- 
niques. The American Society of Mechani- 
cal Engineers, the American Institute 
of Electrical Engineers, and the Institute 
of Radio Engineers were joint sponsors 
of the conference. Meeting place was the 
Pick-Congress Hotel, Chicago, IIl., from 
May 11-13, 1959 


Automation and Steel 

Steelmaking is gradually increasing its 
dependence upon automatic techniques 
for improved and increased steel produc- 
tion. Present accomplishments and fu- 
ture trends for data logging and program- 
ming techniques in steel-mill areas of re- 
versing hot mills, tandem hort and cold 
mills, and processing lines were re 
viewed by R. W. Barnitz, Jones & Laugh- 
lin Steel Corporation, Pittsburgh, Pa., 
and G. E. Terwilliger, General Electric 
Company, Schenectady, N. Y. They de- 
scribed the various systems, and discussed 
operating experience and reliability. 

Shaping of steel in a programmed mill 
was explained by H. G. Frostick. Al- 
though massive machines and great 
blocks of power are used, the shaping 
must be done at the elevated temperature 
at which steel is plastic. Thus shaping 
steel which is a race against heat loss, is 
achieved by programm ing huge machines 
and great masses of material through a 
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process which carefully 
trolled split-second movements The 
passage of material the mill 
rolls, the positioning of these rolls, the 
positioning of the material in front of the 
rolls, and the acceleration and decelera 
tion of the mill rolls and the table rolls 
which carry the product, all are parts of 
programming the shaping of steel 

Carl Zimmerman, Mem. ASME, re- 
viewed steelmaking processes in terms 
of rapidly expanding technological ad- 
vances in the areas of mechanization, au- 
tomatic feedback control, integrated data 
processing, and computer techniques 
Mr. Zimmerman emphasized the impor- 
tance of the systems engineering approach 
and co-ordinated planning in defining 
logical areas of application and develop- 
ing control systems concepts, investment 
costs, and economic justification 


requires con- 


between 


Automation and Manufacturing 
‘Numerical control is a simple but 
wonderful tool that serves to extend the 
benefits of automatic manufacturing into 
the realm of low or medium-volume out- 
put,’ according to W. E. Brainard, Kear- 
ney & Trecker Corporation, Milwaukee, 
Wis. Mr. Brainard emphasized that 
numerical control is not synonymous with 
computers and complex programming, 
but a simple method of controlling manu- 
facturing machines so that they respond 
to instructions in the form of numbers 
Among the advantages of the applica- 
tion of numerical control are: Reduced 


labor, inspection, and tooling costs; con- 
sistent less control and 
counting; fewer machines; improved 
products; and more profits. 

C.N. Bell and I. L. Hosek, Ford Motor 
Company, Cincinnati, Ohio, presented 
information related to an initial decision 
to equip transfer machines with static 
rather than magnetic controls. The 
original problems of design, installation, 
and training for maintenance as well as 
current operating experiences and charac- 
teristics were reported 

“Equipment becomes _ useful 
through the alchemy of the business proc- 
It must be bought and paid for, 
and put to work before its benefits are 
realized.” W.W. Kuyper, Mem. ASME, 
discussed the financial justification of au- 
tomatic equipment in terms of the busi- 
ness in which it is employed. Examples 
of analyses of specific, large, individual 
projects typical of automatic equipment 
were treated. 


accuracy, ac- 


only 


ess 


Automatic Handling 

Job shops present unique materials- 
handling problems. W. M. Willitts, 
Western Electric Company, North Ando 
ver, Mass., demonstrated how, through 
careful analysis of operations as well as 
environmental conditions, mechanization 
of the job shop can be affected. 

“Automation in Railroading,’’ ac- 
cording to V. E. McCoy, Chicago, Mil- 
waukee & Pacific Railway Company, Chi- 
cago, IIl., dates back to the application of 
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the air brake. When the engineer by 
moving a simple lever, could apply brakes 
simultaneously to all cars in his train— 
that was the start of automation. The 
railroad industry has continued to auto- 
mate through application of centralized 
trafic control, electronically operated 
yards, and automatic processing of ac- 
counting operations. 

A modern semiautomatic conveyer ar- 
rangement is facilitating mail handling in 
local post offices. The Mail-Flo System, 
described by S. C. Skeels, U. S. Post Of- 
fice Department, Washington, D. C., is 
an integrated arrangement of conveyers 
and control equipment which automati- 
cally transports batches of letter-size mail 
in trays on conveyers from one floor sta- 
tion to another. 


Automated Business Procedures 


B. W. Taunton, First National Bank, 
Boston, Mass., described automatic tech- 
niques which apply to banking proce- 
dures. Included in the discussion were 
the procedures followed in selecting the 
computer as well as selection and training 
of personnel to program and operate the 
system. ‘‘Businessmen should not ar- 
bitrarily assume that their organizations 
are ‘too small’ to make it economically 
feasible for them to use these tools [elec- 
tronic computers].”’ 

Development of magnetic ink charac- 
ter-recognition equipment has removed 
one of the impediments to the use of high- 
speed automation equipment in banking. 
W. F. Prince, General Electric Company, 
Phoenix, Ariz., described an automatic 
high-speed bank system which employs 
magnetic ink characters as the common 
machine language 

“Data Processing—Its Role in Ad- 
ministration,’’ was investigated by J. D. 
Gallagher, Sylvania Electric Products 
Co. Mr. Gallagher described his com- 
pany’s data processing system which was 
designed as a service activity with the pri- 
mary responsibility of supplying all levels 
of management with timely information 
in order to facilitate decision making 


Automating Process Industries 

‘Automatic optimization is one of the 
newest concepts in the field of process 
control."’ The optimizing control sys- 
tem considered by D. A. Burt, Westing- 
house Electric Corporation, Pittsburgh, 
Pa., was developed to imitate thinking 
procedures, memory, and actions of a hu- 
man operator in controlling a multivaria- 
ble process. OPCON, the Westinghouse 
trade name for the system, has as its basis 
a transistor-resistor logical system which 
makes changes in the controlled varia- 
bles, observes results, and decides what 
to do next to improve operations, 
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Use of data logging in chemical proc- 
essing was described by G. P. Russell and 
T. J. Shuff, Monsanto Chemical Company, 
St. Louis, Mo. 


P. D. Schnelle of the E. I. du Pont 
de Nemours & Company, Wilmington, 
Del., considered data gathering in 


continuous chemical processing. 


Availability List—-ASME-AIEE-IRE Conference on Automatic Techniques 


Tue papers in this list are available in sepa- 
rate copy form until March 1, 1960. Please 
order only by paper number; otherwise the 
order will be returned. Copies of these papers 
may be obtained from the ASME Order De- 
partment, 29 West 39th Street, New York 18, 
N. Y. Papers are priced at 40 cents cach to 
members; 80 cents to nonmembers. Payment 
may be made by check, U. S. Postage stamps, 
free coupons distributed annually to members, 
or coupons which may be purchased from the 
Society. Coupons, in lots of ten, are $3 to 
members; $6 to nonmembers, 


59—AuT-1 Mechanization of the Job Shop, 
by W. N. Willitts 


598—AuT-2 Static Control and Automatic 
Transmissions, by C. N. Bell and |. L. Hosek 


59—AuT-3 Application of Numerical Control 
for Automatic Manufacturing in General In- 
dustry, by W. E. Brainard 


59—AuT-4 An Optimizing Control for 
Process Industries, by D. A. Burt 


the 


59—AuT-5 Application of Data Logging and 
Programming Techniques in Steel Proc- 
esses, by R. W. Barnitz and G. E. Terwilliger 


59—AuT-6 ney non | Improvement 
Through Automatic Control Techniques, by 
Carl T. Zimmerman 


Cleveland Industry's Market Place for 
Four-Day Material Handling Institute’s Exposition 


Turee days of technical sessions on the 
Management, engineering, and applica- 
tion techniques for industrial materials 
handling were held in conjunction with 
The Material Handling Institute's Expo- 
sition of 1959, June 9-12, at the Cleve- 
land, Ohio, Public Auditorium. The 
American Society of Mechanical Engi- 
neers and the Society for Advancement of 
Management were co-operating societies 
with the American Material Handling 
Society, Inc. Each organization spon- 
sored a panel-type technical-paper pre- 
sentation on one of the topics. 

Four ASME papers were presented on 
the engineering aspects of mechanized 
freight handling at railroad terminals, 
the containerizing of ships’ cargoes, coal- 
handling facilities at a power-generating 
station, and engineered case handling in 
a modernized brewery. 

The railroad terminal was the N. Y. 
Central's portion of the Port of New 
York. The specialized marine-service 
facilities for railside-shipside deliveries 
were described. Lighterage, sea-trains, 
carfloats, and the facilities for such com- 
modities requiring individualized han- 
dling as grain, cement, and newsprint were 
described. The railroad’s marine-service 
facilities—largest of their kind—include 
a marine fleet of 273 units with tugboats, 
floating derricks, scow barges, refrig 
barges, and carfloats. 
This is the most costly part of the Cen- 
tral’s total New York City freight-han- 
dling operations employing 2000 with an 
annual payroll of about $8 million. 
Some materials-handling improvements 
have been completed recently. 

Coal handling at Philadelphia Elec- 


erator-heater 


tric’s supercritical plant required a 
300,000-ton coal-storage pile (60 days 
burn at 5000 rons a day) for the two 
325,000-kw cross-compound turbine-gen- 
erator units. All coal is received by rail, 
and rotary car dumpers feed it into a com- 
plex automatic conveyer system which 
includes crushing, reclaiming, and sam- 
pling operations. The unloading is 
based on one shift a day and a 5-day 
week. Philadelphia Electric’s experi- 


‘ence with coal handling at other stations 


has been so satisfactory that oil as a back- 
up fuel was eliminated from the final de- 
sign 

Palletized handling for breweries is 
complicated by glass bottles for part of 
the stock, limitations on stacking height 
because the seal of the crown might be 
affected by too much weight, stock- 
rotation problems, and the complaints 
which arise from damaged containers 
Within these limitations considerable 
manual handling has been eliminated 

The fourth ASME paper 
available. 

Three years of progress for the ma- 
terizl-handling industry, since the last 
national exposition in 1956, were dis 
played at the Material Handling Insti- 
tute’s Exposition in 38 categories of in- 
dustrial material-handling equipment 
made by over 200 manufacturers. Typi 
col of the products and systems dis- 
played were industrial lift trucks, con- 
veyer and monorail systems, racks, pal- 
lets, mobile cranes, industrial trailers, 
and metal containers. An interpreting 
service and a reception room were pro- 
vided for visitors from Europe and South 
America 


was not 
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JUNIOR FORUM 


AS. GOLDSTEIN 


Preparation of Papers for ASME Publications 


By A. S. Goldstein 


In the April issue of MecHANICAL 
ENGrneER1NG the Junior Forum published 
an informative article by A. T. Wuska 
about ASME publications. In order to 
complement Mr. Wuska’s article the Jun- 
ior Forum now presents for the benefit of 
associate members a discussion of how to 


prepare a paper for ASME publications. 


General |nforination 


Since the main purpose of presenting a 
paper is to convey information to others, 
the anticipated audience dictates the style 
of writing and the method of presenta- 
tion. It is usually a good policy to write 
for the average engineer and not a special- 
ist in your field. Use of the third person 
is recommended and references to indi- 
viduals and companies should not be 


made in a manner which may produce per-: 


sonal bias 

As a rule, the text of an ASME paper 
should not exceed 4000 words (about 14 
pages of double-spaced typescript). Vis- 
ual aids and detailed analyses are to be 
included in a paper only when they are 
necessary co clarify the meaning or dem- 
onstrate results properly. It is the au- 
thor’s responsibility to obtain all com- 
pany approvals and government clear- 
ances. It is a good idea to indicate that 
these approvals have been obtained when 
submitting a paper 


Contents of the Paper 


The ASME recommends that the de- 
sired order of contents of a paper be as 
follows: 

Title 
and brief 

Author's Name—should appear immedi- 
ately below the title at the top of the first 
page. The business connection should 
appear as a footnote at the bottom of the 
first page. 

Abstract—should present a clear indica- 


should be explicit, descriptive, 


. + Raginewing writer, General Electric Ad- 
vanced Electronics Center at Cornell Univer- 
sity, Ithaca, N. Y. Assoc. Mem. ASME. 
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tion of the object, scope, and results. 
An abstract is usually 50 to 100 words and 
should precede the body of the paper. 

Body of the Paper—should be organized 
logically and presented in an orderly 
form. 

Appendixes—should be used for nec- 
essary information not essential to the 
general presentation of the subject 

Acknowledgments—should appear at the 
end of the text preceding the bibliog- 
raphy. 

Bibliographies—should be used if there 
are more than five references. Otherwise 
use footnotes. Accuracy is extremely im- 
portant when using references 

Photographs and  Illustrations—prints 
should be clear and sharp with a glossy 
finish and all illustrations in reproducible 
form. 


Writing the Paper 


One of the most important means of ob- 
taining proper recognition and attention 
to the results of your efforts is the written 
word. Good writing stems from proper 
training and experience, and most suc- 
cessful engineers are good writers. The 
ASME offers an opportunity for all asso- 
ciate members to obtain the experience of 
preparing and presenting a paper through 
its various meetings and professional di- 
vision conferences. 

One essential item in preparing a paper 
is an adequate outline. In the process of 
making an outline the author classifies 
his ideas and places his thoughts into a 
logical sequence so that he 
mental picture of what he wants to say 
and accomplish. A proper outline is the 
foundation and framework upon which a 
good paper is readily fabricated. 


has a good 


Submitting and Presenting the Paper 


In the ASME there are certain require- 
ments for presenting a paper. 


It is emphasized that at least six months 
prior to a meeting the author must 
inform both the Division or Committee 
soliciting the paper and the Meetings 


Manager of his intention to submit a 
paper and state at which meeting he de- 
sires to present it. The author should 
submit the proposed title of the paper 
and brief description of its contents. 
The manuscript of the paper must be sub- 
mitted not later than the first of the fourth 
month prior to its presentation. This 
will allow for proper review, time for re- 
visions, and printing of papers before the 
meeting. 


A time limit of 15 to 20 minutes is usu- 
ally allowed for presentation of papers. 
Papers should not be read in full since 
this is usually monotonous and time-con- 
suming. Effective presentation like good 
writing is obtained through proper train- 
ing and experience. A successful presen- 
tation usually covers: (@) A clear state- 
ment of the problem; (4) a brief descrip- 
tion of the attack; and (c) a forceful re- 
view of conclusions. 

It is the purpose of this article to pre- 
sent briefly some of the requirements and 
suggestions of submitting and presenting 
a technical paper. The ASME has availa- 
ble to metmbers upon request an ASME 
Manual, MS-4, which contains details 
and suggestions for submitting and pre- 
senting papers. A copy may be obtained 
by writing to the ASME Order Depart- 
ment, 29 West 39th Street, New York 
18, N. Y. 


Course of an ASME paper from author to 
publication 
INVITED PAPER 


DIVISION OR 
COMMITTEE 
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August 9-12 


ASME-AIChE Heat Transfer Conference, Uni- 
versity of Connecticut, Storrs, Conn. 


September 9-11 


ASME Applied Mechanics Western Confer- 
ence, Stanford University, Stanford, Calif. 


September 10-12 


ASME, AIChE, FPRS Wood Industries Confer- 
ence, Multnomah Hotel, Portland, Ore. 


September 17-18 


ASME-AIEE yy Management Con- 
ference, Statler Hilton Hotel, Los Angeles, 
Calif. 


September 20-23 
ASME Petroleum Mechanical Engineering 


Conference, Rice Hotel, Houston, Texas 


September 27—October 1 


ASME-AIEE National Power Conference, 


ASME 
COMING EVENTS 


Hotel Muchlebach, Kansas City, Mo. 


October 20-22 


ASME-ASLE Lubrication Conference, Hotel 
Sheraton-McAlpin, New York, N. Y. 


October 26-29 


ASME-AIME Fuels Conference, Netherland 
Hilton Hotel, Cincinnati, Ohio 


November 4-6 


ASME-IRE-AIEE-ISA National Automatic 
Control Conference, Sheraton Hotel, Dallas, 
Texas 


CODES AND STANDARDS 


Revised American Standard on 
Reamers (ASA B5.14-1959) 


By C. J. Oxford, Sr., Chairman, B5 
TC20 

A revised edition has just been issued, 
bringing this standard up to date. 

The principal revisions are in the areas 
of nomenclature and the addition of 
standards for a greatly extended series of 
high-speed steel straight shank reamers. 

The nomenclature has been revised to 
conform to that used in the revised 
standards for other metal-cutting tools 
such as twist drills, milling cutters, and 
taps. 

Minor corrections have been made in 
tables of sizes and types, as well as in 
tolerances of various elements, to reflect 
current requirements in their field. 

Copies are available from the ASME 
Order Deparrment, 29 West 39th Street, 
New York 18, N. Y. 


Interpretations of 1955 Code 
for Pressure Piping 

From time to time certain actions of 
the Sectional Committee B31 will be 
published for the information of inter- 
ested parties. While these do not con- 
stitute formal revision of the Code, they 
may be utilized in specifications, or other- 
wise, as representing the considered 
opinions of the Committee. 
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Pending revision of the Code for Pres 
sure Piping, ASA B31.1-1955, the Sec- 
tional Committee has recommended that 
ASME, as sponsor, publish selected in- 
terpretations so that industry may take 
immediate advantage of corresponding 
proposed revisions. Cases 38 (reopened) 
and 41 are published herewith as interim 
actions of Sectional Committee B31 on 
the Code for Pressure Piping that will not 
constitute a part of the Code unril forma] 
action has been taken by the ASME and 
by the American Standards Association 
on a revision of the Code. 


Case No. 38 (Reopened) 

Inquiry: May piping components made 
on Nodular Cast Iron and to the dimen- 
sions of ASA Standards B.16.1, B.16b and 
B.16.5 be used in construction under the 
jurisdiction of Sections 1, 2 and 3 of the 
Code for Pressure Piping (ASA B31.1 
1955)? 

Reply: It is the opinion of the Com- 
mittee that, pending the completion of 
studies now in progress in Sectional 
Committee B16 and B31, Nodular Cast 
Iron components made of material con- 
forming to ASTM Specification A395-56T 
may be used under the Sections indicated 
in the Inquiry under the following condi- 
tions: 

(a) Components whose dimensions 
conform to ASA B16.1 and B16b may be 


November 8-13 


ASME, ASTM, ACS International Rubber 
Conference, Shoreham and Park Plaza Hotels, 
Washington, D. C. 


November 16-20 


ASME" Materials Handling Conference, New 
York Trade Show Building, New York, N. Y. 


November 29-December 4 
ASME Annual Meeting, Chalfonte-Haddon 
Hall, Atlantic City, N. J 
(For Meetings of Other Societies, see page 95) 


Note: Members wishing to prepare a paper 
for presentation at ASME national meetings or 
divisional conferences should secure a copy of 
Manual MS-4, ‘An ASME Paper,"’ by writin 
to the ASME Order Department, 29 West 39t 
Street, New York 18, N. Y., for which there is 
no charge providing you state that you are a 
member of ASME. 


used at the following maximum pressure 
temperature ratings at temperatures be 
tween minus 20 F and 650 F. 


DIMENSIONS USED 


Class 125 C.1. (B16.1) 


MAXIMUM RATING 

80% of 150 lb Carbon 
Steel (B16.5) 

80% of 300 lb Carbon 
Steel (B16.5) 

80% of Carbon Steel 
rating 


Class 250 C.I. (B16b) 


150 to 600 lb Steel, 
inclusive (B16.5 or 
API 600) 


These ratings are applicable to values 
providing that the values in other re- 
spects merit these ratings. It is recog- 
nized that components made to the Class 
125 and Class 250 standards or to API Std 
600 may be thicker than those made to 
the 150-lb and 300-lb standards, respec- 
tively. In the case of these thicker com- 
ponents the additional wall thickness 
may be considered as additional corro- 
sion allowance. 

(b) Until further experience is de- 
veloped, the pressure at operating tem- 
perature shall not exceed 1000 psi. 

(c) Welding of the components is not 
employed in fabricating them in an 
assembled system. 

(d) They shall not be used in lethal 
service, as defined in each of the Sections 
indicated in the Inquiry. 


Case No. 41 


Inquiry: Paragraph 632 Sub 4 is some- 
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what more restrictive than the require- 
ments of other codifying bodies. Under 
what circumstances may stress relief be 
omitted on chromium molybdenum steels? 

Reply: It is the opinion of the Com- 
mittee that for applications under Section 
I of the Code and under Paragraph 632 
Sub 4 the following need not be stress- 
relieved: 

Chromium-molybdenum steels with a 
maximum specified chromium content 
of 3 per cent and a maximum outside 
diam of 4 in. and a maximum thickness 
of less than '/, in. Circumferential 
joints in the pipe or tubes of the ‘*P’’ 
No. 4 steels shall be preheated to 250 
F min. and the ‘‘P’’ No 
be preheated to 300 F min 


5 steels shall 


Cases Annulled 
Case No. 9 

Case No. 24 
Case No. 31 


Eliminate inconsistency 
Incorporated in B31.8-1958 
Incorporated in B31.8-1958 


B31.8 Revision Published 

The latest edition of American 
Standard Code for Gas Transmission and 
Distribution Piping Systems, ASA B31.8 
1958, has been approved by the American 
Standards Association and _ published 
by The American Society of Mechanical 
Engineers 

The new edition brings the code up-to- 
date, incorporating many of the rulings 
that had been made in the form of cases 
since 1955, when the first edition of this 
standard in its enlarged scope was pub- 


lished. Numerous revisions also have 
been made to clarify certain sections and 
for uniform interpretation and usage. 

This code is Section 8 of the American 
Standard Code for Pressure Piping, which 
is directed by ASA Sectional Committee 
B31. This committee, sponsored by 
ASME, has established an orderly pro- 
cedure for revision of the code through 
the issuance of “‘cases.’’ These are the 
committee's replies, published in Me- 
CHANICAL and in the 
Magazine of Standards, to requests it 
has received for interpretation 

Section 8 covers Minimum requirements 
for the design, fabrication, installation, 
inspection, testing, and for the safe op- 
eration and maintenance of gas trans- 
mission distribution 
cluding gas pipelines, gas compressor 
stations, gas metering and regulating 
stations, gas Mains, and gas services up 
to the outlet of rhe customer's meter 

The Code for Pressure Piping deals 
primarily with engineering requirements 
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and systems, in- 


for safe design and construction of piping 
The committee points out 
that it is not a design handbook, but 
that it does contain basic reference data 
and formulas necessary for design. 
While the American 
Standard Code for Pressure Piping dates 
back to 1926, section 8 was not published 
separately until 1952 
to provide an integrated document for 


SY stern s 


work on the 


The purpose was 


gas transmission and distribution piping 
that would not require cross-referencing 


ASME EXECUTIVE COMMITTEE 


A MeeTING of the Executive Committee 
of the Council of The American Society of 
Mechanical Engineers was held in the 
rooms of the Society on Friday, May 8, 
1959. There were present: G. B. War- 
ren, Chairman; E. W. Allardr, L. N 
Rowley, and R. B. Smith, of the Executive 
Committee; Joseph Pope, a director; E. 
J. Kates, treasurer; H. J. Bauer, assistant 
treasurer; L. C. Smith, chairman, Or- 
ganization Committee; W. F. Thomp 
son, ASME Representative to UET; C. E 
Davies, secretary-emeritus and executive 
director, United Engineering Center Pro}- 
a, & 
Marshall, Jr., senior assistant secretary; 


W. E. Letroadec, W. E. Reaser, S. A. 


ect; O. B. Schier, II, secretary; 
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Tucker, and J. D. Wilding, assistant sec 
retarics; J.J. Jaklitsch, Jr., editor; H. I 
Nagorsky, controller; D. B. MacDoug 
all, associate head, Field Service 

The following actions of the Council 
are of general interest 

Board on Honors. At its April 23, 1959, 
meeting the Board on Honors approved 
the recom mendations of the Medals Com- 
mittee that the following honors be given 
for 1959: Holley Medal to Colonel Mau- 
rice J. Fletcher; Timoshenko Medal, Sir 
Richard Vynne Southwell; Machine De- 
sign Medal, Charles E. Crede, Mem 
ASME: Worcester Reed Warner Medal, 
Samuel Melville Medal, 
Mem. ASME; Prime 


Glassrone; 
Stephen J. Kline 
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to other sections of the code. A new 
subcommittee was organized in 1952 to 
amplify section 8 as new materials and 
methods of construction and operation 
made it necessary. 

In 1955 the subcommittee revised the 
1952 edition and considerably expanded 
its scope. Further experience in the ap- 
plication of the code resulted in revisions 
which the subcommittee incorporated in 
the new edition just published. 

F. S. G. Williams, general chairman 
of the ASA B31 committee, said in 
announcing the new edition that the 
American Gas Association was respon- 
sible for substantial support and staff 
assistance to the section 8 committe. 

Much of the subcommittee’s work is 
based on research conducted by the 
American Gas Association and _ the 
ASME Pressure Vessel Research Com- 
mittee. Chairman of the subcommittee 
is John H. Carson, vice-president of 
The East Ohio Gas Company, Cleveland, 
Ohio. The subcommittee has a member- 
ship of approximately 70 engineers 
drawn from design, engineering, con- 
struction, operation, and testing, and 
also includes several nationally recog- 
nized technical consultants 

Copies of American Standard Code 
for Gas Transmission and Distribution 
Piping Systems, ASA B31.8-1958, are 
available at $2.50 a copy from Order 
Department, The American Society of 
Mechanical Engineers, 29 West 39th 
Street, New York 18, N. Y 


Movers Committee Award, J. Kenneth 
Salisbury, Fellow ASME; and Junior 
Award, Victor Salemann, Assoc. Mem. 
ASME. The Blackall Machine Tool and 
Gage Award will not be given in 1959. 
M. Eugene Merchant, Mem. ASME, was 
named for the Richards Memorial Award; 
Pi Tau Sigma Gold Medal 
Donald F. Hays 

The Council approved the establish 
ment of the Machine Design Medal 

On recommendation of the Board on 
Honors, the Council approved the follow- 
ing topics for the Charles T. Main Award. 
For 1960, 
Broad Self-Education for the Engineering 
Graduate’; and for 1961, “‘What Are 
the Potentialitics of Honor Socicties as 


Award, 


“A Program for Continuing 


They Affect Engineering Education?”’ 

Research Agreement. The 
authorized the extension agreement 
April 10, 1959) with Battelle Memorial 
Institute (DP11 and DP13) for the con- 
tinuation of the collection of high-tem- 
perature data and the preparation of the 
data for punch-card distribution for the 


Council 
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Joint ASTM-ASME Committee on Effect 
of Temperature on the Properties of Met 
als for a period of six months ending Oct. 
31, 1959 

Sections. The Council, upon recommen- 
dation of Vice-President Coogan, ap- 
proved the formation of a Vermont 
Group of the Northern New England 
Section. Burlington is to be headquarters 
city. 

Upon recommendation of Vice-Presi- 
dent Grasse and approval of the South 
Texas Section, the Council authorized the 
formation of the Austin Group, territory 
of Travis County, of the South Texas 
Section. 

Eastern Group of the Northwest Flor- 
ida Section was authorized upon the 
recommendation of Vice-President Little. 
Panama City will be headquarters city. 

Ohio Valley Subsection of the West 
Virginia Section, with Parkersburg as 
headquarters city, was authorized by the 
Council upon recommendation by Vice- 
President Allardt. 

The Council authorized the transfer of 
Cape Girardeau County, Mo., from the 
St. Louis Section to the Paducah Subsec- 
tion of the Louisville 


Section upon 


recommendation of Vice-President Dolan 
Promotional Material. The Council ap- 


proved the distribution of the pamphlet, 
‘Mechanical Engineering and You,"’ as 
prepared by the Region V Publications 
and Public Relations Committee to high- 
school students in Region V; also to refer 
the pamphlet to the Board on Education 
for consideration of its adoption as a 
Society publication for use nationally. 

Metals Engineering Handbook Board. 
The Board on Technology approved the 
request of the Metals Engineering Hand- 
book Board to change its name to Metals 
Engineering Handbook Managing Com- 
mittee as being more descriptive of its ac- 
tivities and responsibilities and less con- 
fusing with respect to the Society's or- 
ganizational structure. 

Certificates of Award. The following 
certificates of award were approved: 
Section Chairmen, 1957—1958—Lester M. 
Finch, Columbia Basin; Eugene Linsker, 
Dayton; Glen H. Howell, Detroit; John 
Parmakian, Rocky Mountain; John R. 
Buss, St. Louis; Benjamin F. King, West 
Virginia; and Walter J. Govoni, Western 
Massachusetts. Section Chairmen, 1958- 
1959—John W. Walker, Central Savannah 
River Area; and Thomas W. Hopper, 
Philadelphia. Past-chairmen of the West 
Virginia Section, Dale C. Calhoun, 1955 
1956, and Louis H. Benner, 1956-1957, 
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TueEseE items are listings of the Engineering 
Societies Personnel Service, Inc. This Service, 
which co-operates with the national societies 
of Civil, Electrical, Mechanical, and Mining, 
Metallurgical, and Petroleum Engineers, is 
available to all engineers, members or non- 
members, and is operated on a nonprofit 
basis. 

If you are interested in any of these listings, 
and are not registered, you may apply by 
letter or résumé and mail to the office nearest 
your place of residence, with the understanding 
that should you secure a position as a result of 
these listings you will pay the regular employ- 
ment fee of § per cent of the first year’s salary 


NEW YORK 
8 West 40 St. 


Men Available’ 


Export Sales Engineer, BS and MS (ME); 
MS (Bus. Adm.); 29; four years’ experience capi 
tal goods, in charge liaison and research overseas, 
license negotiations abroad; also promotion and 
sales abroad, excellent contacts in Europe 
Speaks four languages. Seeks responsible posi 
hold some form of ASME 


‘All men listed 


membership 


MECHANICAL 


CHICAGO 
84 East Randolph St 


ENGINEERING 


if a nonmember, or 4 per cent if a member 
Also, that you will agree to sign our place- 
ment-fee agreement which will be mailed to 
you immediately, by our office, after receiving 
your application. In sending applications be 
sure to list the key and job number. 

When making application for a position 
include eight cents in stamps for forwarding 
application to the employer and for returning 
when possible. 

A weekly bulletin of engineering positions 
open is available at a subscription rate of 
$3.50 per quarter or $12 per annum for mem- 
bers, $4.50 per quarter or $14 per annum for 
nonmembers, payable in advance. 


SAN FRANCISCO 
57 Post St 


tion international division or branch overseas 
Me-728 


Mechanical Engineer, BSc, June, 1959; in 
terested in equipment design, topographical sur 
veying, or equipment maintenance Prefers 
North or South America. Me-729 


Mechanical Engineer, BSE; 40; 19 years de 
velopment of small precision mechanical product ; 
four years engineering management. Holds pat 
ents. Goal is position as chief engineer of small to 


also were granted certificates of award. 

Also approved were certificates of 
award for the following: Donald Taylor, 
Worcester Member Gifts Campaign 
Chairman; and S. A. McKee, member 
from 1945 to 1959 of the Research Com- 
mittee on Lubrication. 

Presidential Appointments. The fol 
lowing presidential appointments were 
reported : 

Constitutional Amendments Tellers 
included F. E. Lyford, F. B. Turck, and C 
G. Worthington. 

M. V. Maxwell, 1959 Washington 
Award Dinner, April 13, 1959, Chicago, 
Ill. 

Dean James H. Potter, Rutgers Uni- 
versity, New Brunswick, N. J., May 6, 
1959, inauguration of President Mason 
Welch Gross. 

An Advisory Committee on Unity com- 
posed of two vice-presidents, two direc- 
tors, an EJC representative, an ECPD 
representative, chairman of the Organiza- 
tion Committee, and the Junior past- 
president has been appointed by President 
Warren. The personnel of the Committee 
for 1959 includes: R. B. Smith, chairman; 
E. W. Allardt; E. J. Kates; J. N. Landis; 
W.H. Larkin; J. W. Little; L. C. Smith; 
V.W. Smith; and Joseph Pope, Alternate. 


medium company. Prefers New York, Midwest, 
or New England Me-730. 


Engineering Management, BSME; 35; ad 
ministrative engineer, 13 years’ experience, re 
search and development, promotion, supervising, 
training, planning, testing, designing, budget con 
trol. Gas-turbine field. Assistant to director of 
research, manager, gas-turbine test plant. Con 
siderable contact with subscribing company ex 
ecutives. Seeks challenging and responsible mana 
gerial position with company with growth po 
tential. Location immaterial. Me-731. 


Engineering Operation and Planning, BSME; 
44; 11 years electric-utility planning, operation, 
maintenance in generation, transmission, dis 
tribution. Location immaterial. Me-732 

Administrative Engineer, more than 20 years’ 
experience as chief Draftsman of group of 75, en 
gineering manager of group of 40. Experience in 
organization, planning, cost reduction, human re 
lations, etc. Prefers Philadelphia, Pa. area 
Me-733 

Chief Industrial Engineer, BS and MSIE; 33, 
3'/2 years chief industrial engineer for methods, 
time standards by MTM and quality control and 
over-all industrial-engineering functions; six 
years over-all industrial-engineering functions for 
both small lot and mass production including four 
years’ wage incentives. Location immaterial 
Me-734 





ng ring Manag t or Teaching, ME 
degree; 34; 13 years in design and development of 
product, process, and machinery in consumer uses, 
including paper, plastic, and foil materials for 
high-volume production. Me-735 
Project or Plant Engineer, BS(ME); 45; PE; 
extensive, diversified experience in chemical and 
associated industries Experienced in supervi 
sion and in design, project, plant, and equipment 
engineering. Able to work with people with 
widely varying backgrounds Location imma 
terial. Me-736. 


Senior Mechanical Engineer, BS, 1950; 42; 
piping engineer, five years; valve industry from 
shop, one year, to drafting to product engineer, 
nine years; mechanical design of nuclear reactors 
and coolant system, four years. Major field in 
‘‘hardware”’ and systems requiring knowledge of 
stresses, fluid flow, heat transfer, materials appli 
cation, and code design. Prefers East Me-737 
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How Well Do You Know Your Society? 


So tHat the members of ASME 
may know their Society, attention 
is called to the list of Manuals 
and Annuals available upon request 
from the ASME Order Department, 
29 West 39th Street, New York 18, 
N.Y. Unless otherwise noted, all 
the items in the list will be sent 
without charge, one copy of each 
per member 


Annual Report of ASME 
Research 

Personnel of Council, 
Boards, and Committees 


Membership List—Alpha- 
betical and Geographi- 
cal 


Design Engineer or Mechanical Consultant, 
BSME; 29; professional engineer; 6'/2: years de 
sign, drafting, and specifications of: Plumbing 
heating, air conditioning of industrial, municipal 
and commercial buildings Boiler-water treat 
ment; municipal water supply and treatment; 
swimming pools; gas-distribution system; steam 
distribution system; some electrical of buildings 
and reports. PrefersU.S. Me-956-Chicago 


Research and Development Engineer, BSE; 31 
headed product-development department for 
large plumbing manufacturer. Worked on hy 
draulic, electric, and plastic components. Con 
siderable acoustics and managerial experience 
$11,000 Prefers Chicago or West Coast Me 
957-Chicago 


Works Manager = Director of Industrial En- 
gineering, BSE PE; 31 years’ experience 
plant operation, all yh B. of industrial en 
gineering including budgetary and expense con 
trol, standard costs, labor relations, production 
and inventory control, executive procurement 
and training, organization, policy. Multiplant 
experience and 12 years’ professional experience 
Will relocate; presently in Ohio. Me-955-Chi 
cago 


Industrial Engineer or Production Supervisor 
BSME, BS, Bus. Adm.; 32; ten years’ industrial 
engineering experience; five years with manage 
ment consulting firm Background in food prepa 
ration and corrugated containers Proved abil 
ity of completing assignments on schedule; 
eapable, industrious, personable. $7200 Pre 
fers West, Midwest, or Foreign. Me-958-Chicago 


Project or Sales Engineer, BSME; 29; PE; 
nine years’ experience extensively in development, 
application, and projects engineering Much 
administration and supervision background. Cus- 
tomer contact. Broad experience in high-vacuum 
equipment and all phases of ferrous and nonfer 
rous melting and processing equipment Desires 
responsible growth position in sales, project man- 
agement, or as executive assistant Prefers Mid 
west Me-960-Chicago 

Mechanical Engineer; 54; engineering grad 
uate, 22 years development of mechanisms, struc 
tures in industrial applications, freight cars, auto 
mobiles; eight years mechanical analysis design 
installation, testing aircraft, engines and gas tur 
bines; 13 years supervision Location, imma 
terial Me-962-Chicago 


Positions Available 


Works Manager, engineering degree and at least 
ten years’ supervisory industrial-engineering and 
production experience in primary metal mill cov 
ering sheet, strip, ars | wire goods, etc. $20 
000. Midwest. W-74( 


Director of Management Development, college 
graduate, for firm doing research and develop 
ment and production in the missile and airframe 
industries. Will formulate and implement ex 
panded program of executive, supervisory, and 
personnel development at the corporate level 
Should know and be experienced in policy deter 
mination for corporate personnel-development 
programs. $20,000 a-year-range, plus attractive 
benefits. Some travel between plants. Far 
West W-7423. 


Senior Industrial Engineer, degree in industrial 
engineering, or management with advanced course 
in industrial engineering, at least three to five 
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Biennial — odd-numbered 
years ) 

Catalog of Publications 
also included in 
‘Mechanical Catalog’’) 

Members List—Listed by 
Companies 

(Biennial—even-numbered 
years, $2 each) 

Indexes to ASME 
and Publications 


Papers 


Certificate of Incorpora- 
tion, Constitution, By- 
Laws, and Rules 

An ASME Paper (50 cents 
to nonmembers) 


MS 4 


MS 61 Citizenship and Participa 
tion in Public Affairs 


years’ industrial experience. Any experience in 
indirect labor incentive will be helpful; also with 
standard data Duties will include establishing 
time standards, administering incentive system 
administering job-evaluation plans, suggesting 
improvement in processing and packaging opera 
tions. Salary open. Central N. J. W-7426 


Design Engineers, graduate mechanical or civil 
for the design, construction, maintenance, and 
modification of a variety of mineral-processing 
plants, from small pilot plants to full-scale instal 
lations. Work requires engineering ability in 


many fields, with responsibility assigned as rapidly 
as individual capability will permit 
opportunities for advancement 

experience 
4 


Excellent 
Salary commen 
responsibilities 


surate with and 
4 


South. W-7 


Research Engineer, mechanical graduate, ad 
vanced study desired, to guide research programs 
analyze experimental results, and consult on 
advanced engineering problems dealing with 
steam generators and nuclear components 
Specific areas where work is to be done include in 
dustrial and utility-furnace radiation, radiation 
and convection in tube-banks, conduction in 
oddly shaped geometries, boiling heat transfer at 
— F _—— etc. Salary open Midwest 
WwW 


>< (a) Senior engineer, automotive 
division, graduate mechanical or electrical, with 
three to five years’ experience in design for mass 
production of industrial controls—relays, small 
switches, or solenoids (6) Senior engineer, con 
sumers’ product division, to conceive and design 
new products, watch costs in air moving devices; 
i.e., fans, ventilators, and other new consumers 
products or appliances. (c) Senior engineer, 
motor division, for research and development in 
the manufacture of fractional hp motors. Could 
have experience in any traffic appliances but a 
keen interest in small motor design $8500 
$11,000. Company will pay placement fees and 
moving expenses. N.Y. State. W-7448 


Project Engineers. (a) Project engineer, me 
chanical or chemical graduate, ten years’ general 
experience in plant and project engineering in the 
heavy chemical-operating industry, to co-ordinate 
plant engineering and new construction projects 
in central engineering staff. $12,000-$15,000 
Some travel. New York, N. Y (b) Project en 
gineer, mechanical or chemical graduate, four to 
eight years’ experience in plant and project en 
gineering in regard to mechanical equipment in 
multiunit chemical plant To $10,000. (c) 
Chief plant engineer, 15 years’ experience in plant 
engineering, maintenance, and modification of 
equipment, heavy chemicals Must be a good 
administrator $12,000-$15,000. Central Il 
W-7458 


Project Engineer, graduate mechanical or 
equivalent, five years’ experience in product de 
sign and development. Strong on creative ability 
Must be cost-conscious and have practical knowl 
edge of metalworking operations. Should have 
ability to handle development projects from pro 
ject definition through the pilot stage. Western 
Pa. W-7459 


Engineers. (a) Chief engineer, mec hanical or 
chemical graduate, eight years’ experience, a mini 
mum of five years in paper industry, to select, 
design, procure, construct plant equipment, lay 
out, install new equipment, all maintenance and 
maintenance costs for a two-plant operation 
$11 ,000-$12,000 (b) Industrial engineer, five to 


ten years’ experience in production, methods, 
time and motion study, new equipment, material- 
handling studies in a paper and paper-board 
manufacturing plant. $10,000-$12,000. W-7465 

les Trainer, electrical or mechanical grad 
uate, three to five years’ field sales and application 
engineering covering relays and signaling systems 
to train manufacturers’ agents covering estimates, 
specifications, etc Considerable traveling 
through U.S. $8000. Headquarters, N 
W-7467 


Engineers. (a) Market manager, actually a 
staff sales manager for the sales of noncontact 
gages. Establish new product lines, sales policies, 
etc. Northern N. J. (6) District sales manager, 
general sales experience in instruments as applied 
to industrial equipment. 100 miles of New York 
City. (c) Distributor sales manager familiar 
with instrument-control equipment and par 
ticularly with distributor management setup 
Northern N. J. Salariesopen. W-7471 


Engineers. (a) Chief of production planning 
and control, college graduate, BS or Production 
Management, experienced in production planning, 
inventory control and scheduling, to supervise the 
plant scheduling, dispatching, stockroom and in 
ventory-control functions. To $8400. (b) Proj 
ect engineer, industrial, graduate industrial 
engineer, knowledge of tooling or tool engineer 
ing highly desirable, experience in methods, de 
velopment of labur standards, and incentive 
rates by time study and/or predetermined times, 
job evaluation, and cost-analysis work. Under 
general direction, will develop, co-ordinate, and 
administer major projects, for the control and 
reduction of all elements of manufacturing costs 
Salary open. Pa. W-7490 


Engineers. (a) Industrial engineer, IE degree 
and a few years’ experience in related industrial 
engineering activities; tooling knowledge or ex 
perience helpful. Should have potential to as 
sume more responsibility in future. To $10,000 
(6) Designer experienced in design field of intri 
cate mechanisms, blanking, and forming, auto 
matic assembly equipment. Must have poten 
tial for advancement to engineer status. To 
$8400. Pa. W-7491 


Machine Designer, graduate mechanical, eight 
to ten years’ experience in machine design, to 
design and follow through the construction of 
highly specialized equipment. Equipment is 
used to assemble unique plastic packages and 
client products $10,000—$1 2,000 Company 
will pay placement fee. Conn. W-7492 


Engineers. (a) Manager, budget and cost 
control, to conduct cost studies, plan programs 
and supervise budget and cost-accounting activi 
ties for the overhaul! depot of an airline. $9300 
$11,400. (b) Purchasing agent to supervise a 
staff determining system-inventory requirements 
for assigned commodity classifications and pur 
chasing items for aircraft and facility mainte 
nance and modification operations. $8400-$10 
200. Midwest. W-7498 


Marketing Manager, Commercial Products, 
degree in Bus. Adm. or engineering essential 
graduate work desirable. Must have a minimum 
of five years’ experience in the field of marketing 
and distribution of control systems or electro 
mechanical components to industrial concerns 
principally machine-tool manufacturers Ex 
perience should include supervisory and adminis 
trative positions. Familiarity with hydraulic 
components and a wide variety of manufacturing 
industries most desirable. Will be responsible 
for organizing and administering a completely 
new marketing division Must be capable of 
conducting market surveys, establishing pricing 
and OEM discount policies, and establishing a 
nationwide distribution and service system 
Submit résumé, indicate present salary. Com 
pany will negotiate placement fees and relocation 
expenses Upstate N W-7502 


Assistant or Associate Professor of Mechanical 
Engineering, MS or higher desirable. Salary 
open depending on experience and background 
academic year is nine months. Consulting, re 
search, and development work is permissible and 
available for extra compensation. Available Oct 
1, 1959. South. W-75C4 


Office Engineer, for a firm of mechanical con 
tractors; considerable experience in estimating, 
pricing, and bidding of plumbing; heating, proc 
ess piping, ventilating, and air-conditioning pro) 
ects of industrial types. Experience in adminis 
tration and management of an office doing 
between 3 and 5 million dollars. Submit com 
plete résumé including salary requirements 
South. W-7506. 


Engineers. (a) Project engineer, BS or MS 
in ME, with design training and aptitude to design 
and develop special fuel-injection nozzles. Two 
to five years in a field related to the following 
(1) Manufacture of small precision parts designed 
to satisfy exacting performance requirements; 
(2) hydraulics involving fluid flow and flow meter 
ing; (3) thermodynamics, combustion, or flame 
propagation; (4) instrumentation related to tem 
perature, pressure, flow rate, physical properties 
of liquids and automatic control. (6) Assistant 
project engineer, recent graduate and/or gradu 
ate engineer, one to two years’ experience, to as 
sist in the design and development of special 
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fuel-injection nozzles. Desired experience and/or 
aptitude as defined in afore-mentioned.  (c) 
Research engineer, mechanical or chemical 
engineer, BS or MS degree and two to five years’ 
industrial experience. Prefer engineer, experi- 
ence in design and operation of instrumented 
bench-scale apparatus for studies of fluid flow 
involving high temperatures and pressures 
Background in mechanical design and fuel or 
spray technology desirable. Salaries open, com 
mensurate with experience, education, and 
ability; company provides a profit-sharing, re 
tirement plan; insurance benefits. Midwest 
W-7522 


Production Supervisor, to co-ordinate the 
manufacturing in multiplant operation, to obtain 
maximum production in each shop and watch 
costs $10,000-$12,000 Some travel New 
York, N. Y. W-7527 

Research Engineer, MS or PhD in mechanical 
or metallurgical engineering, physics or civil 
engineering, two to five years’ experience prefer- 
red, to conduct research in the following areas 
Theory of elasticity, theory of plastic flow and 
fracture, dislocations in crystalline structures, 
creep, fatigue, and thermal shock. Strong scienti- 
fic interest; should have kept in forefront in 
strength of ‘materials and in application to indus- 
trial problems. $8500-$12,000. Company pays 
placement fees. Midwest. W-7530(a). 


Industrial Engineer, for firm of management 
consultants, some background in office procedures, 
warehousing, and materials handling. Any ex- 
perience in wholesale distribution of plumbing 
and heating supplies helpful. $10,000-$12,000 
Considerable travel. Northern N. J. W-7534 


Mechanical Engineer, experienced in plant 
maintenance and new construction Company 
manufactures electronic-equipment devices, semi 
conductors, miniature — $13,000 
$14,000. Southwest WwW 


Project Engineer, mechanical or chemical 
graduate, five to ten years’ experience in chemical 
plant design and construction. Must have pre 
viously worked as project engineer To $13,000 
New York, N. Y¥ W-7536 


Assistant to Industrial-Relations Director, en 
gineering graduate, personnel, technical recruit 
ing, and union-negotiation experience. $8000- 
$10,000. Metropolitan N. J. W-7537 


Research Engineer, mechanical, for the design 
and modification of testing equipment used on 
fibers, yarns, and fabrics. Small equipment de 
sign and familiarity with electronic-testing equip 
ment. Salary open. Va. W-7538 
a BS 


Mechanical-Design Engineer, at least 


THE application of each of the candidates listed 
below is to be voted on after July 24, 1959, pro 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references 
Any member who has either comments or objec- 
tions should write to the Secretary of The Ameri 
can Society of Mechanical Engineers immedi 
ately 


New Applications and 
eTransfers 


California 


Brockett, WiiiiaM A., 
GARRINGTON, GEORGE, 
Houser, Braprorp C., Pasadena 
Hsia, We1-Lin, San Francisco 
MARTIN, RICHARD M., Berkeley 
ROBERTS, CHARLES B., Los Angeles 


Long Beach 
San Diego 


Connecticut 

®Bicetow, Cuaries C., Manchester 
@NEUVENDORFFER, RICHARD, New London 
Delaware 

®Brooxs, Epwarp, Wilmington 

IRWIN, FRANK, Wilmington 

ScHaFFERS, WILHELMUS J., Newport 
District of Columbia 


Zatp1, Syep J. H., Washington 


@Transfer to Member or Affiliate 


MECHANICAL 


ENGINEERING 


(ME), design, stress analysis, or heat-transfer 
experience, = design and development of hard- 
ware for solid propellant rockets and gas genera- 
tors. Test and evaluate results. Liaison with 
customers, hardware suppliers, place orders 
Employer will pay relocation expenses and agency 
fees. Midwest. W-7545(a) 


Executive Assistant, graduate engineer, mana 
gerial and manufacturing experience in plastic 
fields covering poiyurethane products. $10,000 
Va. W-7548 


Industrial Engineers. (a) Industrial engineer 
familiar with general machine-shop operations 
and experience in standard-data development and 
work measurement. Will direct one to two as- 
sistants. $7800, plus. (6) Junior industrial en- 
gineer capable of making time studies and assist- 
ing industrial engineer in the foundry. Some 
previous foundry experience desirable $6500, 
plus. Mass. W-7553 


Development Engineer, graduate, acoustical, 
vibration, and fluid-flow experience covering 
compressed gases. Knowledge of intake and dis- 
charge silencers desirable. Salary open. Texas 
W-7556 


Plant Engineer, mechanical graduate, at least 
five years’ experience supervising maintenance, 
installation, and construction in metal-products 
manufacturing fields. $10,000. Upstate N.Y 
W-7563 


Sales Manager, mechanical graduate, at least 
five years’ supervisory sales experience covering 
instruments, liquid-flow meters, and measuring 
devices. $12,000-$15,000 Eastern Pa j 
7564 


Mechanical Engineer, recent graduate, for a 
training program which will include some work 
on the board and some work in the field to famil 
iarize applicant with boilers and stokers. Would 
prefer two or three years’ experience in a field 
somewhat related. Mich. W-7570 


Engineers. (a) General manager, graduate 
mechanical, at least ten years’ experience covering 
fabrication and production of steam boilers includ 
ing welding operations. $12,000, plus bonus 
(6) Production assistant with mechanical-engi 
neering training and machine-shop — for 
job shop. $5200. Eastern Pa. W-7574 


Designers, Mechanical. (a) Designer, experi- 
enced in the design of rolling mills, especially tube 
mills, for the design of tube and pipe-mill equip 
ment and supervising of detailing with prospect 
of handling complete tube mill as project engineer 
$9600. (5) Designer, experienced in design of 
rolling mills, especially tube mills, for developing 





CANDIDATES 
FOR MEMBERSHIP AND 
TRANSFER IN ASME 





Florida 


McWuHorrter, RoBert W. 


Idaho 


@Price, 


Pensacola 


Tuomas D., Idaho Falls 


Beaver, Donacp V., Brookfield 
®Boorn, Sy_vester F., Elgin 

DANIELS, ARTHUR W., Geneva 

MENKE, ELDON W., Homewood 
PACKER, KENNETH F , Chicago 
@SaLtman, Extias, Rockford 
WALDMAN, LEONARD F., JR., 


Indiana 


@®Wexsn, Ernest J., 


Melrose Park 


Highland 


lowa 


Howarp, Barrois A., Jr., Davenport 


Kentucky 


Saxton, Dwarn C., Sr., Mayfield 


Louisiana 


Watton, Bitty G., Shreveport 


Maine 

@Werpnaas, Ernest R., Orono 
Maryland 

@Bertier, THBODORE L., Jr., Millersville 
@Greespon, Josuva E., Baltimore 
Jones, Ear P., Jr., Baltimore 


and designing of tube and pipe-mill machinery 
for the steel and nonferrous industry. $9600 
Western Pa. W-7576 


Recent Graduate Mechanical Engineer, for 
work in auto-engine test laboratory evaluating 
performance characteristics of fuels and lubricants 
Salary open. Pa ’-7587 


Plant Engineer, BSME or equivalent, ten 
years in plant engineering and maintenance of 
buildings and equipment; know process equip 
ment, piping, wiring, steam generation, refrigera 
tion, materials handling, packaging. Will be in 
complete charge of all plant-engineering work in 
branch plant of leading company in brewing indus 
try. Responsible for annual capital expendi 
tures, maintenance of buildings and equipment, 
operation of steam-generating plant, and refrigera 
tion system. Emphasis on high maintenance and 
performance standards in bottling and shipping 
departments. Must be high-caliber man with 
strong administrative ability and able to advise 
plant manager on all technical matters of plant 
operation. $9000-$12,000 Le el will pay 
fee. Midwest or East. C-723 


Transmission Design Engineer, graduate 
mechanical, ten years’ experience in design of 
tractor-gear transmissions, semiautomatic, and 
automatic and torque-converter application 
Must be capable of directing detail design of 
transmissions and their hydraulic-control com 
ponents for a manufacturer of tractors. $12,000 
$14,000. Employer will pay placement fee 
Mich. C-7464 


Design Engineer, BSME or equivalent, ten 
years in design engineering work in food, bever 
age, or process industries. Must have substan 
tial background in plant layout, equipment selec 
tion, and design of bottling, canning, packaging, 
and materials-handling systems. Will be design 
engineer in head office engineering department of 
leading multiplant company in brewing industry 
Assignment will be primarily in fields of packaging 
and materials handling; it is expected applicant 
will become specialist in this category of engineer 
ing work and will provide technical assistance and 
guidance to personnel in the operating plants 
Some travel. $8400-$10,000. Employer will 
pay placement fee. Ohio. C-748 


Sales Engineer, engineering degree; three to 
four years’ experience in heat-exchanger field; 
knowledge of heat-transfer equipment Duties 
will include sales in Chicago office handling heat 
exchangers, large steam generators, and fabri 
cated equipment. Company manufactures heat 
exchangers, boilers, vessels. Some travel, no 
more than a week at atime; car required. $7500 
$10,000, plus expense account Employer will 
negotiate placement fee. Chicago, Ill. C-7482 


Massachusetts 


®Brav.ey, Joun J., Boston 
CORNELL, Sipney, Waltham 
Crooks, WitiiaM S., Attleboro 
FELLows, Joun H., Needham’ 
GoLpeMAN, Epwarp J., Braintree 
Hag, Ensan U., Cambridge 
Harvey, EarRLe M., Agawam 
®Lano, Ricnarp E., Concord 
Mayor, Harry A., Fitchburg 
@®PoL_L_arp, Epwarp V., Swampscott 
Rose, WiiiiaM C., Holyoke 
RYAN, Ropney F., Springfield 
Userto, Henry F., Hingham 


Michigan 


Appott, L. Merve, Sanford 
CAMPBELL, JOHN W., Detroit 
®Cuen, Yu, Allen Park 
WESTRATE, MILLarRD C 


Minnesota 


@Vine iia, Frank P., 
WARREN, LEE 


Jackson 


Minneapolis 
E., Rochester 
Mississippi 

McKaskev, Cary L., Cleveland 
WHEELER, KENNETH A., Pascagoula 
Missouri 


CANNON, Ernest H., Jr., Kansas City 


New Jersey 


Apvams, Roserrt H., 
Baker, WittiamM H 
@Bevwi, Victor J 


Somer ville 
, Chatham 
Passaic 


JULY 1959 115 





@Bument, James A., Nutley 
@Beveripce, Mitton C., Maywood 
Brkicu, ALEXANDeR, Phillipsburg 
@F iwerius, WALTER R., Ked Bank 
Kise, CHARLES R., Trenton 

SoojyIANn, VAHN J., Pompton Lake 
Sue., CHarLes A, Dover 
VASILAKIS, Micnaet E_, Jersey City 
@Weinperc, Davin L., Long Branch 
Wis, WiiiaM, Dumont 
@ZimMERMANN, Davip C., Mountainsic 


New Mexico 


Dusen, Joseru J., Los Alamos 
@GaRrpner, EvGcene K., Albuquerque 


New York 


Ames, JAMES M., New York 
@AnpveERSON, Eowarp H., Irvington 
Beer, EmManuet E., White Plains 
Cuen, Witson S., Rochester 
COLLINS, Jerome F., Westbury 
®Coiiins, Joun L., Corning 
Corpovi, Marcer A., New York 
COSTANTINO, JoserH J., Niagara Falls 
EpPpiInGc, Ropert A., Schenectady 
FRANzEL, Harvey L., New York 
@FuLton, Rosert P., Glen Head 
HenpeRson, Pau, Corning 

Hitt, Herman R., Jr., Schenectady 
Lari, Guipe A., Bethpage 

Meisz, Joun Micnakr, Buffalo 
@®Murray, Raymonp E., New Hyde Park 
NICKERSON, RicHarpD C., Schenectady 
Noe., Hecror F., Ballston Lake 
Pe__eccnio, Vincent M., New York 
Picuat, Henri T., Rochester 
@Srrock, Ricwarp R., Levittown 
Voipe, Hercures A., Poughkeepsie 
WALTERS, Ropert K., New York 


Ohio 


Apams, Ricuarp I Mansfield 


Oswald Cammann Brewster (1896-1958), con 
sulting engineer, Litchfield, Conn., died 
1958 Born, Detroit Mich Feb. 25 
Education, ME, Cornell University, 1920 
ASME, 1947 Mr. Brewster had been a specialist 
in mechanical development work, particularly in 
connection with petroleum refining He had, on 
a number of occasions, served as principal expert 
witness in litigation involving refinery technology 
During World War II, Mr. Brewster was petro 
leum consultant to the Board of Economic Wel 
fare and served as chief of its Policy Division 
In 1942 with the The M. W. Kellogg Co., he did 
work on the atomic bomb, developing pumps for 
use in the diffusion process. He had been in in 
dependent consulting practice since 1945 He 
held numerous patents and was the author of 
several papers He was a registered professional 
engineer in the State of Connecticut Member of 
lau Beta Pi 


Frode Siegfred Fernstrom (1896 1959), assist 
ant manager, management service department, 
Ernst & Ernst, Philadelphia, Pa., died Feb. 19, 
1959. Born, Brooklyn, N. Y¥., May 5, 1896 
Parents, George H. K. and Sara (Jensen) Ferns 
strom Education, Pratt Institute and Brooklyn 
Polytechnic Institute Married Vilma R. Ebbe 
sen, 1921 Assoc. Mem. ASME, 1917; Mem 
ASME, 1935. Survived by his widow; and a 
daughter, Mrs. Carl Henry Delacato 


Henry William Foulds 
of the board, Pfaudler Permutit Inc 
N. Y., died April 4, 1959 Born 
Scotland, Jan. 10, 1891 Parents 
Marie (Pillans) Foulds. Education 
University of Pennsylvania 1914 Married 
Rose Huntington, 1922; four children, Henry W 
Jr, Ralph H., Robert S., and Jacqueline Foulds 
Mem. ASME, 1943 Mr. Foulds joined the Per 
mutit Co. in 1935 


1891-1959), chairman 


New York 
Edinburgh 
Henry T. and 
BS(ChE) 


Norman Frederick Hindle (1902-1959), head 
of mechanical engineering department, University 
of Idaho, Moscow, Idaho, died March, 1959 
Born, Fort Wayne, Ind., April 9, 1902. Parents 
Edmund William and Caroline Dorethea (Kley) 
Hindle. Education, BS(ChE), Purdue Univer 
sity, 1925; MetE, 1949; BS(ME), University of 
Idaho, 1949 Married Jeanette B. Merillat 
1925; one daughter, Barbara Jane Hindle Ellis 
Mem. ASME, 1944 Professor Hindle joined the 
faculty at Idaho in 1947 He was the author of 
numerous articles on the subject of metal casting 
and foundry operations He edited three editions 
of the “Cast Metals Handbook," two editions of 
‘Alloy Cast Irons,’ and was editor of American 
Foundryman Magazine and the Transactions of 
the American Foundrymen's Association Pro 
fessor Hindle served the Society on the Papers 
Committee of the Management Division and was 
a member of a Regional Administrative Commit 
tee. He received the ASME 75th Anniversary 
Medal He was a registered professional engineer 
in the State of Illinois. His memberships in 
other societies included ASEE ASM AFS 
Sigma Xi, and Theta Tau 


Donald Theodore Metz (1907-1959), assistant 


to sales manager, Byron Jackson Pumps, Inc 
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Bart, Aprkanam, Cincinnati 
CHENG, Kwo C., Columbus 
@Craic, Dwicut R., Mount Vernon 
Davis, Davip R., Evendale 
EnRLerR. Rowert F., Lancaster 
@jones, Cuarves E., Alliance 
KeLL_y, Ropert J.. Wadsworth 
Lea, ALFRED I Willoughby 
N®ESEN, James C., Cincinnati 
@Woopwarp, Rornert A, Mount 


Oklahoma 


LUCENTA 


Vernon 


FRANK C.,, Tulsa 


Pennsylvania 


BERNDORFF, WILFRIED R., Willow Grove 
Davips, Josern, Havertown 

Ditt_, WARREN E., Philadelphia 
Evias, JonNn, Pittsburgh 

Erickson, Epwarp E., Jr., Allentown 
Heyn, Donan R., Pittsburgh 
KENNEDY, GEORGE R., Berwick 
KINNAIRD, JOHN O., Oil City 

LANG, RONALD, Quehanna 

@Martin, Rocer E., Shippingport 
@Oscoop, Cuarves F., Franklin 
SAUTER, DONALD M., East Pittsburgh 
See., Max, Lansdowne 

SREEDHARAN, V. P., Pittsburgh 
@Suttron, Harry G., Jr., Pittsburgh 
Vait, Georce C., Philadelphia 
Witisey, WitiraM B., Philadelphia 


South Carolina 


JOHNSON, JAMES k., Clemson 


Texas 

ESPHAHANIAN, NASSER, Houston 
@PonsFoRD, EMANUEL E., JR., El 
RHOADES, FRANK I Jr., Dallas 


Paso 


OBITUARIES 


Los Angeles, Calif., died March 30, 1959 Born 
Independence Townsite, Washington County 
Ohio, Jan. 10, 1907 Education, night school 
study, five years Mem. ASME 1944 Mr 
Metz had been with Byron Jackson Pumps since 
1927 


John Winslow Nickerson 
sulting management engineer, Niantic, Conn 
died March 23, 1959. Born, Boston, Mass 
May 7, 1887 Parents, Winslow and Ella Frances 
(Robbins) Nickerson. Education, BS, Massa 
chusetts Institute of Technology, 1909 Married 
Alice Robinson, 1913. Assoc. Mem. ASME, 1911 
Mem. ASME, 1920; Fellow ASME, 1954 For 
over 25 years he was with Cheney Brothers, 
Manchester, Conn., serving in the beginning under 
the direction of Henry L. Gantt, a pioneer in 
scientific management He was later in charge of 
industrial engineering, industrial relations, tech 
nical research, and mill management From 1942 
to 1945 he was director of management, Consult 
ant Division of the War Production Board 
Washington, D.C He was responsible for mak 
ing industrial engineering and labor relations ad 
vice available to all American industry as well as 
to the military establishments, the War Labor 
Board, and other agencies Mr. Nickerson rep 
resented textile management on the Textile 
Work Assignment Board established by the Presi 
dent of the United States, following the general 
textile strike in September, 1934. He was chair 
man of the Advisory Group on European Pro 
ductivity for the Mutual Secruity Agency and 
consultant to the director of the Productivity and 
echnical Assistance of MSA He was the re 
cipient of the first Industrial Incentive Award 
given by SAM in 1950 Mr. Nickerson was the 
author of many papers on management subjects 
In 1931 he was a member of the ASME Manage 
ment Division Executive Committee Survived 
by his widow 


1887-1959), con 


Gustav Edwin Olsen (1897-1958), 
vice-president, Sales and Engineering 
Fitzgibbons Bciler Co., New York, N 

23, 1958 Born, Rockway 
1897 Parents, Gustav 
Education, ME, Cooper Union, 1918; 
and Brooklyn Polytechnic Institute, 1921 Mar 
ried Miss Miller, 1931; two sons, Robert M. and 
Richard K. Olsen. Assoc. Mem. ASME, 1920 
Mem. ASME, 1955. A specialist in boiler de 
sign, construction, testing, and operation, Mr 
Olsen had been with the Fitzgibbons firm since 
1913 During World War I he served in the 
U.S. Navy e was the author of many articles 
published in trade magazines He was a member 
also of ASHVE and NSPE 


executive 
Division 
I Y., died 
Beach, L. I 
and Mathilde 


Utah 

Dyck, Huserr I1., Pleasant Grove 
Virginia 

JOHNSON, Roy E., Richmond 
MALLoy, Joun ¢ Jr., Arlington 


Washington 


CAMPANA, Donavp A., Bremerton 
JAKUB, MARLYN T., Richland 


West Virginia 


@®Ketty, Frank C., Huntington 


Wisconsin 


WeIssMAN, Haro_p M., Milwaukee 


Foreign 


Baun, MicHakt, Hamilton 
Beyer, Rupoir A 
Germany 
BLoKk, HARMEN 
CLARK, Ne 
land 
Dowson 
DUBINSKY 
Argentina 
FAGAN, EUGENE 
GERLINGER 
KOWADKAR 

State, India 
LAVALLIERE 
Canada 
Lee, JAES 
MATHEW 
Min, Kun 
THOMANN, GEORGE E 
Veca Der Barco 


Ont., Canada 
Olching vor Munchen, West 


Rijswijk Z.H., Holland 
M., Farnborough, Hampshire, Eng 
DuNCAN, Leeds, England 
ALBERTO, Buenos Aires, Reptiblica 
M., Port Credit, Ont., Canada 
FREDERICK P., Maracaibo, Venezuela 
VENKATESH Y Sangli, Bombay 
Joserpu A Shawinigan, P.Q 
Chinhea, Korea 
ABRAHAM, Calicut, Kerala 
UBARI, Kanbe, Rangoon 
A., Oakville, Ont 
ANTONIO, Madrid 


India 

Burma 
Canada 

Spain 


James Joseph Rush (1893-1959), retired, as 
sistant engineer, mechanical designer, Pioneer 
Service and Engineering Co., Chicago, IIl., died 
April, 1959, in Providence, R. I. Born, McKees 
port, Pa Jan. 3, 1893 Education, attended 
Northeastern College BS, Tri-State College 
1924 ME, 1929 Mem. ASME, 1948 Mr 
Rush had been with Pioneer since 1941 He wasa 
specialist in the field of public-utility power-plant 
design He was a registered professional engineer 
in the States of Illinois and Ohio. Survived by 
his widow 


Herman John Schrader 
death recently was made known to the Society 
had been research professor, department of 
theoretical and applied mechanics, University of 
Illinois, Urbana, Ill Born, Lafayette, Ind 
Sept. 11, 1901 Education, BS(ME), Purdue 
University, 1925 MS, University of Illinois 
1937. Mem. ASME, 1939. Professor Schrader 
who had been on the faculty at Illinois since 1925 
was a specialist in the field of railway mechanical 
engineering He was the author of numerous 
publications on the subject He was a member 
also of SPEE and Sigma Xi 


1901-1959), whose 


Andrew Gordon Simpkins (1903-1959), super 
vising design engineer Electro- Metallurgical 
Co., Division of Union Carbide Corp., Niagara 
Falls, N. Y., died March 6, 1959 Born, Niagara 
Falls, N. Y., Aug. 9, 1903 Education, attended 
University of Michigan, 1927-1929 Married 
Frances Burwell Mem ASME 1958 Mr 
Simpkins had been with the Electro- Metallurgical 
Co. since 1930. Survived by his widow 


Norman Leslie Smith (1891-1959), engineer in 
charge of Foundry Equipment Div Link- Belt 
Co Philadelphia, Pa died January, 1959 
Born, Philadelphia, Pa., May 16, 1891 Parents 
Alfred P. and Mary J. Smith Education, ICS 
Arch) Married Edith E. Clarke, 1917 Assoc 
Mem. ASME, 1927; Mem. ASME, 1935 Mr 
Smith had been with Link-Belt since 1917 


Robert William Smith (1875-1958), plant en 
gineer, Wyandotte Chemical Corp., Wayndotte 
Mich died Dec. 20, 1958. Born, Detroit 
Mich., May, 1875 Education, Detroit public 
schools and high school Mem. ASME, 1914 
Survived by his widow 


Burnett Forrest Treat (1898-1959), associate 
professor of mechanical engineering, The Uni 
versity of Texas, Austin, Texas, died March 13 
1959 Born, Kansas City, Kans., March 2, 1898 
Education, BS(ME), University of Kansas, 1923 
Mem. ASME, 1947 Professor Treat had been 
on the faculty at the University of Texas since 
1946. Prior to that time he was at the Engineer 
ing Experiment Station, U. S. Navy, Annapolis, 
Md., 1927-1943; and with the Bureau of Ships, 
1943-1946 During World War I, he served as a 
lieutenant in the U. S. Army He was author or 
co-author of several technical papers and a book 
on engineering thermodynamics He was a 
member also of ASEE, NSPE, Tau Beta Pi, Pi 
lau Sigma, and Sigma Tau 
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THE YARWAY FAMILY OF FINE STEAM TRAPS 


SERIES 60—normal needs, pressures to 
400 psi, 6 sizes. SERIES 120—normal 
needs, pressures to 600 psi, 6 sizes. 
SERIES 40—for extra heavy loads, 5 
sizes. NO. 30—for extra light loads 
(Y%"' only). INTEGRAL STRAINER— 
highest pressures and marine use, 6 sizes. 


THIS IS THE TRAP 
FOR HIGH PRESSURE 


POWER PLANT JOBS 


Pressures high? Temperatures really hot? Then the 

Yarway Integral Strainer Trap is the steam trap 

for the job. 
Yarway Integral Strainer Impulse Steam Traps 

drain some of the hottest steam lines in the country, 

with temperatures to 1050°F and pressures as high 

as 2500 psi. \ 
These traps have ample capacity when system is 


+ 
being warmed up, yet handle relatively small — 
amounts of condensate without losing prime. In 
‘ . 


the presence of dry or superheated steam, the trap 
valve snaps shut. 

Utilities and other high pressure plants also bene- 
fit from further advantages like small size, light 
weight, steel construction, easy maintenance. Avail- 
able in six sizes, flanged or welding ends. 

Over 1,250,000 Yarways already sold. For full 
information, call your local Yarway Representative 
or write 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


YARWAY impulse steam 
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JENKINS FIG. 106-A BRONZE GLOBE 


at that Wheel — Tough malleable iron. 
Design unequalled for cool, sure grip. 


at the Index Plate — Has Fig. No. 
etched in green background. Held by wheel nut 
which is secured by rolled-over spindle end. 


at that Spindle — Made of high tensile 
bronze. See how much heavier it is . . . how many 
more deeply cut threads engage bonnet. And, the 
crowned head that reduces friction on disc holder. 
Sure, it costs more to make a spindle this way. 
But it reduces wear, preserves packing, means 
easier operation 


at the Packing Nut and Gland—note 
the heavy and deep bronze hex. And, that bronze 
gland designed to compress packing toward spindle. 


at that Packing Box — Its depth 
equals 112 times spindle diameter. More packing 
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150 LBS. STEAM . 


space means less repacking. An asbestos, lubri- 
cated and graphited packing is used. 


at that Bonnet — One-piece, screw- 
over design with big hex surfaces is easy to 
remove. Take an extra look at the bevel joint 
between bonnet and body, serving as an internal 
brace against the crushing effect of the bonnet 
assembly. Millions of Fig. 106-A in use for years 
prove this unique design licks distortion and 
springing. 


OOK at the Disc Holder — It’s the Slip-on 
Stay-on type originated by Jenkins. Correct pro- 
tective depth prevents flaking or cracking of disc. 


at the Disc — Easily renewed without 
removing valve from line. Made of compositions to 
suit various services . . . and made by Jenkins, the 
only maker of both valves and discs. 


THE FIRST renewable composition disc valve was a Jenkins Valve, originated 
nearly a century ago. Compare today’s Fig. 106-A Bronze Globe with any other. See 


why so many valve users agree that a Jenkins is still the FIRST for top value. 


For 


descriptive folder No. 189-B on the full line of Jenkins Bronze Globe, Angle and Check 


Valves write to Jenkins Bros 


., 100 Park Avenue, New York 17. 





300 LBS. 0.W.G 


at that Body — Just compare wall 
thickness of this high tensile bronze body with 
any other valve. The factor of safety is many 
times higher than rating requires. See the curved 
diaphragm to protect seat from distortion by pipe 
strain. Note that the raised seat is higher to 
permit more reseating operations . . . and wider, 
so it won't cut into disc. Pipe threads are full 
length and clean cut. 


at this . . . for Throttling 
—Just replace the standard disc | 
nut with this Throttling Nut and § <a 
a Fig. 106-A becomes well-suited 
to throttling service. This unique 
nut reduces the effects of wire 
drawing and its long legs restrict 
flow for accurate control. Many plants take ad- 
vantage of this versatile valve to reduce valve and 
parts inventory. 


JENKINS 


VALVES 
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Double Cup Bearings 


Timken Roller Bearing Co. has introduced 
a new line of Pin type double cup bearings. 

The bearings have been developed pri- 
marily for applications where the bearings 
are used with loose cup fits, unclamped in 
floating positions and where experience has 
indicated that a cup locking device is de- 
sirable. 


| 
\ 


A hollow pin located in the housing fits into 
the large counter sunk hole in the cup OD. 
While the pin prevents the cup from turning 
in the housing, it does not restrict axial float, 
normally required as a result of shaft or hous- 
ing expansion, the firm reports. This design 
is said to facilitate the highly desirable fea- 
ture of insuring positive bearing lubrication 
by introducing the lubricant through the 
hollow pin direct to the center of the bearing. 

The Pin type double cup bearings are de- 
signed to be dimensionally interchangeable 
with conventional Timken double cup bear- 
ings. 


Constant Level Oiler 


Oil-Rite Corp. has announced a new con- 
stant level oiler, Style CS, designed to auto- 
matically maintain the oil in a bearing at a 
constant level and incorporating a sight in 
the base of the oiler. 

The oiler is furnished with '/2 in. pipe 
thread on the side and bottom outlet. 
Either outlet can be used. The other may 
serve asadrain. They can be filled through 
a top filler cap. 

An air intake of !/, in. female pipe thread 
allows an air filter to be readily inserted. 
The air intake can also be piped into the top 
of a bearing housing to equalize any pressure 
differential. Surge extension adaptors can 
be screwed into the air intake to increase the 
surge level of the oiler. 
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Vibration Test Fixture 


A new auxiliary vibration test fixture has 


been announced by MB Mfg. Co., Div. of 


Textron Inc. 

Designated Tri-Mode, the fixture is avail- 
able in two sizes to accommodate the firm’s 
Models C25H and C10 vibration exciters. 
The units are of welded tubular steel con- 
struction. 

The larger unit, Model TM25, permits 
vibration testing of specimens up to 66 in. 
long and 44 in. wide. The firm says speci- 
men height is not restricted by any struc 
tural part of the test fixture. Limited en- 
vironmental tests can be conducted by 
mounting a suitable hot-cold or altitude 
chamber on the test fixture. 


Stainless Fastenings 


A new method of welding stainless steel 
fasteners to stainless steel stampings without 
leaving any weld marks on the pieces has 
been developed by Primeweld Corp. 

The firm says the secret of the patented 
process is in the transformer. Engineers re 
port that they use low voltage and high am 
perage in welding the stainless steel parts, 
which were supplied by Allegheny Ludlum 
Steel Corp. The welder sends enough wallop 
through the pieces to quickly join the metals, 
but not enough to distort or discolor the 
metal. 

Besides making for a 100 per cent stainless 
steel moulding, which will not corrode, the 
method is claimed to offer other advantages. 
The company says automobile manufac 
turers formerly had to go through eleven 
separate operations to make and attach a 
piece of moulding to their products. Prime 
welding has cut this to three separate opera- 
tions, and gives a stronger product. 

In addition, the wide flange usually on the 
moulding can be eliminated, thus saving on 
material. 


Combination Rolling Mill 


The development of a heavy-duty, high- 
precision 2-high/4-high combination rolling 
mill for application in nuclear metals produc- 
tion and research work has been announced 
by Loma Machine Mfg. Co. 


The firm says the outstanding feature of 
the new machine is its complete enclosure in a 
glovebox to allow the processing of alpha- 
active, pyrophoric materials, such as plu- 
tonium fuel elements. 


To facilitate remote control operation 
within the glovebox enclosure, the mill is 
equipped with a semi-automatic roll changing 
device comprising a sliding way, a quick- 
disconnect screwdown, a universal spindle 
support and pull-off oil lubrication lines. 
The entire roll assembly may be moved into 
or out of the mill by turning a hand-wheel. 


The machine is operated in either a 6 x 
8 in. 2-high set-up of a 1'/2 in. & 6 x 8 in. 
4-high set-up. The 2-high arrangement is 
used for either hot or cold breakdown roliing 
of plate and sheet, and grooved rolls are also 
available to process rounds, squares, and 
other shapes. In the 4-high set-up strip is 
cold finish rolled to gages as thin as 0.001 in. 
maintaining a 5 per cent tolerance. 


The mill is furnished with high-strength 
steel housings, twin-handwheel wormdrive 
screwdowns, universal joint spindles, herring- 
bone gearing, and a 15 hp four-speed gear 
shift drive. The rolls are made of forged al- 
loy steel and are hardened to 100 Shore 
The roll necks are mounted in 
super-precision needle roller bearings having 
a total separating force capacity of 175,000 
lb. The bearings are continuously lubricated 
by an oil circulating system. 


Scleroscope. 


Special cartridge heating elements are 
mounted in the hot rolls to prevent undue 
chilling of the materials being hot worked. 
The heating elements are fed with current 
through slip rings and brushes mounted at the 
outboard side of the mill. 
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Install a fast-acting, positive fuel 
cut-out control at low cost | KEEP gray 


EQUIPMENT 


LATEST 
CATALOGS 


| Reliance Levalarm EAT5R 
adds this function to low 


and medium pressure water 
columns by simple hook-up 











Snap Torque Wrenches 


A new line of adjustable snap torque 

— e e-- wrenches, incorporating features said not to 

| fi) | FUEL RELAY CIRCUIT | be heretofore available on tools of this type, 

e a has been introduced by the Skidmore En- 
| gineering Co. 

















6) ©-- 
— 


The line includes both plain square drive 
and ratcheting square drive types. A dual 
scale is incorporated into each wrench so that 
either inch-pound or foot-pound settings can 
be made without conversion of figures. 





After the desired torque 1S preset, and 
the wrench placed into service, a distinct snap 
(which is both heard and felt), signals when 
Two electrodes extend into boiler water in the Levalarm chamber. Water the preset torque has been reached, the firm 
surrounding them completes a closed circuit carrying special current reports. 
supply from a transformer. When water level drops below the electrodes, Se, age ee ee ee Sa 
the relay circuit to the solenoid-operated fuel valve is broken. Action is aids dan tink e tee of Me Sia 
immediate. An auxiliary alarm can be actuated at the same time. This iin tee Sennen Yan 2 tain of 00 ca OO 
Levalarm may be installed on any water column having gage centers not ft-lb. 
less than 1214”; maximum 450 psi. Very easy to install ... Another model 
is designed for pressures to 900 psi. 


ELECTRODES 











Up to FIVE functions possible with other Levalarms Automatic Engine Controls 


Broad protection for your boiler’s safety can be realized through multiple- . 
Synchro-Start Products, Inc. announces a 


electrode Levalarm models that install in the water column cap. Model 
EA18 has enough electrodes to provide fuel cut-out, low and high water 
alarms, and start and stop feed pump. To comply with insurance com- 
pany rulings requiring dual fuel cut-out facilities, an extra electrode can 
be added to the Levalarm. Thus no additional piping needed. 


new series of controls encased in steel, dust 
proof cabinets and featuring overload 
breakers and plug-in relays. 

In closing the cover of the cabinet, a 
cushion pressure is brought into play that 
It will pay you to get details on Reliance Levalarms. Write for Bulletin positively locks the relays in their sockets so 
D2 or contact nearest Reliance Representative. they cannot possibly be vibrated loose, the 

. firm reports. An engine, equipped with one 

The Reliance Gauge Column Company of these automatic control sets, can be started 

5902 Carnegie Avenue ° Cleveland 3, Ohio or stopped from remote pilot devices such as 

pressure switches, float switches, power 





failure relays, and are completely automatic 


EAIS ro pa woron 


In operation. 
PUMP 
HIGH RED 
= AF Electric C 
GREEN é : eciric Uranes 
7 om + ae Two new mobile electric cranes, which can 
F set their own outriggers and be ready to lift 
capacity loads within 30 sec, have been an 
nouncea by R. G. LeTourneau, Inc. 
Known as the Series R-30 and the Series 
R-45 cranes, they have capacities of 30 and 


\88¢ 45 tons respectively. All operating func 


g tions of both are electrically powered. 
@ BOILER SAFETY DEVICES =P) f | | : 
’ Individually operated, electric powered 
outriggers from a level lifting platform on 
j varied terrain, and are controlled from within 


79 5° the operator’s cab. 





ELecTR 
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Silicon Rectifiers 

The availability of new, smaller Silicon a-c 
to d-c power rectifiers is announced by Syn- 
tron Co. 

The style-30 rectifiers, weighing only !/2 
oz, are more compact for wider latitude in 
equipment design and for easier installation 
in smaller areas, the firm states. The com- 
plete diode, with an '/,¢-in. hex stud base, 
has maximum height of 17/i in. 

The diodes are said to be a highly efficient 
rectification medium with very good elec- 
trical and mechanical characteristics. 

They are rated at 10 amp average at 
150 C ambient, and are available with peak 
inverse voltages ranging from 50 to 400 v, 
in 50-v steps. Their outer case is nickel 
plated. 


Teflon Bearings 

Radial Bearing Corp. announces a new 
series of spherical bearings, rod end bearings, 
and bushings using Teflon TFE-fluorocarbon 
fiber. 

Projected use of the units includes the 
fields of aircraft, construction equipment, oil 
field drilling, food processing, agriculture, 
and textile machinery. 

The company says the bearings utilize the 
fiber’s low coefficient of friction—from 0.01 to 
0.04, depending upon the particular service 
to offer a combination of properties excel- 
lently suited to low surface speeds, high unit 
loads, or applications subject to high dy- 
namic loading. 


Manual Engine Control 


A 21-lb control unit has been qualified by 
its manufacturer, Aero Supply Mfg. Co. for 
100,000 cycles of endurance. 

The control, No. 16 1839-000, houses all 
hand-operated levers for throttle, mixture, 
propeller pitch, flaps, arresting hook, gust 
lock, and catapult grip. 

To prevent lever creep, both the throttle 
lever and propeller pitch lever have indi 
vidual friction adjustments. Individual fric 
tion control may be incorporated into any 
element depending upon specific aircraft 
requirements, the company states. 
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You can solve many problems better and at 
lower cost with DIAMOND Roller Chain 





another BIG JOB calls for dependable 


DEW 


ROLLER CHAIN 


Four 2” pitch 
DIAMOND Roller 
Chain insure 
smooth, depend 
able operation in 
this counter 
weight applica 
tion 


@ This 40-foot high, 525,000-pound 
Vertical Boring and Turning Ma- 
chine built by Morton Manufactur- 
ing Company of Muskegon Heights, 
Michigan, uses DIAMOND Roller 
Chains on the counter-weights. 

DIAMOND Roller Chain assures 
long trouble-free life, efficient ser- 
vice and low-cost maintenance in 
every type of roller chain applica- 
tion. 

When you need chain, specify 
DIAMOND. Write now for catalog 
containing complete information on 
DIAMOND Roller Chains and 
Sprockets. Engineering service is 
available. 


DIAMOND CHAIN CO., INC. 


A Subsidiary of American Steel Foundries 


Dept. 413 * 402 Kentucky Ave., Indianapolis 7, Indiana 
Offices and Distributors in All Principal Cities 
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pressor? ” 


ENGINEERS 


WILL DESIGN . . . BUILD and 
INSTALL FRICK SYSTEMS... 


to solve your most difficult 
cooling problems. 


If you need any type of in- 
dustrial or commercial cooling— 
for quick freezing, cold storage, 
ice making, humidity control, low 
temperatures, condensing, air 
conditioning, or any process 
work—contact the nearest Frick 
Branch or Distributor for recom- 


mendations and estimates. 


“HEAVY DUTY" ¢ 
COMPRESSORS 


Cooling air under 


speed tests. 


pressure for supersonic 


vecuipse" eae be 
COMPRESSOR 


DEPENDABLE REFRIGERATION SINCE 168 


Test laboratory work for temperatures down to 140° 
below zero. 


1959 


All-weather Laboratory built for U. S. Army. 
Uses 3-Stage compressors, mantains Arctic, tropic 
and stratospheric condititions. 
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Solenoid Valve 


A new specially-designed solenoid valve 
which is being used successfully in coffee 
and hot chocolate vending machines, as well 
as automatic dish washers and water sof- 
teners has been marketed by the Detroit Con- 
trols Div. 

The new S-25 valve features constant water 
flow and accurate delivery regardless of vary- 
ing supply pressures. The unit has positive 
opening and closing at pressures from 2!/2 
to 200 psi, with flow capacities from '/, to 
6 gpm, for temperatures up to 180 F. 


° 
Pick-up Trolley 

4 new trolley type high-current pick-up 
device with capacity for handling up to 1200 
amp is now available from Anchor Steel & 
Conveyor Co. 

The new trolley travels on a bus bar (rail) 
and transmits high-current electrical power 
while in motion or at rest. Basically de- 
signed for welding and plating systems, the 
pick-up is said to be suitable for any high- 
current application. It is guided in all po- 
sitions by nylon rollers, which require no 
lubrication. 

The roller mounting permits it to be ap- 
plied to curved as well as straight bus bar 
sections, the firm It can be used 
with either vertical or horizontal bus bars. 
Only a small amount of clearance is required 
by the unit when in motion. 


States. 


Hand Spring Coiler 


Carlson Co. has introduced a hand op- 
erated spring coiler designed for use with 
samples and small production. 

The firm says adjustments are easily set to 
provide any desired pitch, automatic squar- 
ing of end coils, left or right hand winding 
and an exact number of coils desired. Pro- 
duction is 300 to 400 precision springs 
exactly alike per hour, and capacity is wire 
diameters from .004 in. to .063 in., spring 
diameters up to 1'/2 in. lengths up to 5 in. 
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Double Blower | 


Electro Products Div., Western Gear | 
Corp., announces the addition of a new 
double blower to their standard line. This 
double blower is powered by a 115 volt a-c 
single phase 60 cycle motor. 


It has an output of 100 cfm (minimum) of _ | 
free air per blower at 3300 rpm. The blower > 
is said to have an exceptional low noise level. WI —~ 
The over-all length of the double blower is ties TURBINE TYPE 


approximately 8 in. Its greatest diameter i 


catenin APCO PUMPS 
Ball Joint Design 


A new, recently patented ball joint design 


concept by Superior Ball Joint Corp. is said @ PROVEN DEPENDABILITY @ SELECTED COMPONENTS 
by the maker to increase life by a factor of 2 @ CALCULATED CAPACITIES @ MINIMIZED WEAR 


or more compared to conventional designs, 


while reducing the number of parts in the @ RUGGED CONSTRUCTION @ SERVICE FLEXIBILITY 
assembly. @ HIGHEST QUALITY CONTROL © PRESSURES TO 400 P.S.I. 


The company, which offers a line of sizes 
from No. 10-32 through 3/,—16, states that its @ APPLICATION ANALYSIS @ CAPACITIES TO 150 G.P.M. 
new SP series provides increased life and 
shock resistance because of a redesigned ball Ruggedness of construction and simplicity of design of APCO tur- 
which departs from the conventional spherical 
shape and which features a shorter heavier 
neck. minimized down time. This means more for your “pump operating 

— pene and Sess wont chases. dollar.”” With APCO ‘steep impeller characteristics there is little ca- 
teristics are said to be obtained without 
sacrifice of angular deflection in any direction. pacity change under fluctuating head conditions. Select from the 
Movement is free at any point in a minimum . et 7 . 
cosiehnaind Soden i shows 1001” types, sizes, and capacities ofp AURORA pumps to obtain 
of deflection. the one specifically designed to fit your needs. 

The female part of the joint has been com- . 
pletely overhauled in the interest of reducing APCO turbine type pumps are most frequently used for: Boiler 
required number of parts and their costs. Feed, Condensate Return, Fresh Water Service, Brine Service, Ice 
In its entirety, this assembly consists of two ; ‘ 
parts, the joint body and a spring steel re- Water Circulation, Filter Service, LPG Service, Transfer Service, 
taining sleeve. Spring loading mechanisms, Caustic Liquid Handling, Sprinkler Service, Spraying Service, 
end screws and cotter pins are eliminated, = 
thus providing an overall assembly of simpler Water Treatment, Booster Service, and High Temperature Service. 
construction, and more foolproof operation. 


— ec =] | WRITE TODAY FOR NEW BULLETIN S-111 


Use a | 
CLASSIFIED AURORN AURORA PUMP ouision 
ADVERTISEMENT THE NEW YORK AIR BRAKE couray_(@) 


for Quick Results| SUMP 640 LOUCKS STREET + AURORA. ILLINOIS 


LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 


bine type pumps combine to provide longer life, high efficiency, and 
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NEW VOUGHT PROJECTS 
OFFER CAREER APPEAL 
TO CREATIVE MEN 














exploratory work in wide variety 
on new metals, methods and weapons 


Chance Vought is advancing on many fronts. In Astronautics there 
is development of the 4-stage “Scout” research rocket for NASA. In 
Antisubmarine Warfare, detection and classification studies for the 
Navy. In Advanced Weapons, hypersonic systems are in develop- 
ment. Electronics for weapons — and for advanced control systems 
—are being developed by Vought. The company’s Range System 
Division is managing key missile ranges. These activities have 
prompted exploratory work in the following areas: 

Structures (Supersonic and Hypersonic) 

Heat transfer, thermal stress and deflection analysis, and stress 
analysis using high-speed computers. 

Manufacturing R&D 

Welding and brazing of super alloys and exotics; advanced forming 
and cutting studies; prediction of metal fabricability. 

industrial Engineering 

Project estimating, work sampling, line load and balance, and 
packaging and installation of new procedures. 

Antisubmarine Warfare 

Studies of detection and classification techniques involving 
Acoustics, Geomagnetism, Geophysics, Electromagnetics, Electro- 
chemistry, Math. 

Engineering Planning 

Man-hour and budget forecasting, and project planning and 
scheduling. 

Product Design $ 

Automatic escape devices, atmospherically sound cockpits and 
advanced instrument displays for space pilot, crew. 

Flight Test Instrumentation 

R & D in new techniques for electronic gathering and reducing of 
Hight test data. 

Aerodynamics 

Wind tunnel and model work employing Vought’s 3,800-mph high- 
speed wind tunnel and new “high-temperature” laboratory. 
Qualified applicants are invited to write: 


J. W. Larson 
Ass't. Chief Engineer, Administrative 
Dept. 
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Radial Piston Pumps 


Texas Hydraulics, Inc. is now offering vari- 
able volume radial piston pumps to industry. 
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Available are pumps, with a complete 
line of controls, in 18, 50, and 200 gpm sizes, 
all rated at 3000 psi and capable of 5000 
psi maximum pressure. 


Package Boiler 

A new type of package boiler, whose weight 
and volume are only one-sixth that of an 
equivalent conventional unit, is now avail- 
able from Turb-O-Heat, Inc. It can deliver 
continuous quantities of 100-psig steam 
within 15 sec, starting with cold tap water. 

The firm says design of the generator is 
based on an entirely new concept, namely a 
fin-and-tube heat exchanger section rotating 
at high speed (3600 rpm) within the casing. 
The centrifugal force on the fluid in the 
tubes promotes a rapid flow through the 
tubes, resulting in a rate of heat transfer of 
better than 300,000 Btu per hour. 

The company explains that centrifugal 
force acts on the varying density of the liq- 
vid, to cause vapor disengagement at the 
liquid surface rather than at the tube wall. 
Scale build-up and fouling of tubes are 
thus prevented. The generator acts as a 
pump on both the liquid in the tube and the 
hot gases in the shell. Exhaust gas speeds 
are much higher than usual, so that a 4-in. 
pipe will suffice where a 10-in. vent would 
normally be required. 


Power Transmission Belt 
Manhattan Rubber Div., Raybestos Man- 


hattan, Inc., reports the introduction of a 
new Poly-V belt, the Poly-V 5. The belt 
is especially designed for high-speed, small- 
pulley, power transmission applications. 

The firm says the new belt is thin and very 
flexible, and retains all the advantages of 
standard Poly -V drives. It will operate over 
sheaves as small as 0.8 in. pitch diameter. 
Pitch lengths range from 8 to 98 in. It is 
designed to deliver power with substantially 
less belt width than would be required using 
a standard belt drive. 

This is accomplished through application 
of a single endless rubber belt with a series of 
parallel V-ribs molded lengthwise around the 
inside circumference. Sheave grooves are 
designed to mate with the belt ribs, and the 
load is evenly distributed across the full 
width of the drive member, 

The company reports that the new product 
has been successfully tested for use in such 
applications as home and workshop appli- 
ances, office equipment, attic fans, chain 
saws, pumps, garden and farm power imple- 
ments, light industrial equipment, and power 
tools. 
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Miniaturized Lubricating System 

A new miniatu~ized injector system for 
automatic lubricaton of production ma- 
chinery has been introduced by Lincoln 
Engrg. Co., Div. of McNeil Machine & 
Engrg. Co. 

The firm says the system, called Micro- 
Measure, pre-measures and injects fluid 
lubricants to millionths of an ounce in 
automatic cycles as often as every minute. 
An automatically controlled, air-operated 
pump supplies refinery-pure lubricant to 
small, economical injectors with micro-meter 
adjustment—at a predetermined rate, in 
quantities as small as '/)3; of a drop. 

The system is said to maintain a constant, 
uniform oil film on all bearing surfaces with 
no overflow and no dripping. 


— 
Proportioning Pump 

A new, electrically driven, positive dis- 
placement chemical proportioning pump has 
been introduced by B-I-F Industries, Inc. 

The unit, Proportioneers Model 1210 
Chem-O-Feeder, features a corrosion-resist- 
ant transparent plastic head, Hypalon dia- 
phragm and check valves, and a straight- 
through flow design. 

According to the company, the unit accu 
rately and uniformly porportions chemical 
solutions, acids and alkalies to process water 
in industry. It is said to be ideal for the 
water treatment field, for industry, swimming 
pools, chemical plants, municipalities. 

The new pump is available in three models, 
simplex, duplex and triplex, for adjustable, 
wide-range porportioning up to 12, 24 and 36 
gph with discharge pressures up to 125 psi. 


Corrosion-Resistant Fittings 

A new line of fittings has been introduced 
by Amercoat Corp. for its reinforced plastic 
pipe for industrial plants and factories. 

The pipe, called Bondstrand, has been 
tested in fresh, salt, and waste water, sewage, 
oils, solvents, foods, beverages, gases, and 
other corrosive solutions, the firm reports. 
It may be used for ducts, conduit and hand- 
rails in difficult plant environments. The 
company says the exterior of the epoxy-and- 
fiberglass pipe withstands fumes, moisture, 
spray, spillage, water immersion, acid, and 
alkaline soils and stray currents. 

The new fittings include 90 and 45 deg 
elbows, tees, couplings, and other fittings for 
either threaded-end or plain-end pipe. Fit- 
tings for the latter are connected by a 
patented locking wedge feature. Ductile 
iron flanges with the locking wedge feature 
are also in stock. These are designed so the 
piped contents cannot contact the iron. A 
second type of flange now being perfected will 
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..why you save on custom-engineered 
“one-source” bellows and accessories 


It pays to specify seamless metal bellows and all assembly 
components as one “‘package’’—designed as an integral unit 
. .. produced to one high standard of quality . . . tested under 
uniform procedures . . . and delivered already assembled. 

Custom-engineered Robertshaw Packaged Bellows save 
handling, assembling, testing, incoming inspections and paper 
work in your plant. And you benefit from one source responsi- 
bility, no scattered deliveries and lowest possible unit costs. 

Wide selection of bellows metals permits outstanding uni- 
formity and stability under tough conditions of temperature, 
pressure, corrosion and vibration. Bellows sizes from sub- 
miniature 14’’ O.D. up to several inches O.D. 

Discuss your Packaged Bellows needs with a Robertshaw 
engineer... or get started right now by writing for Bellows 


Bulletin D-107. 
Robertshaw Fulton 


® 
CONTROLS COMPANY 
Mr Controls 


be made entirely of the Bondstrand material. BRIDGEPORT THERMOSTAT DIVISION e Milford, Conn. 
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—- Chemical Metering Pump 


Spring Loaded For metering clear and corrosive liquids to 
chemical processes, Milton Roy Co. has 
announced its new Model CM chemical 
metering control volume pump. 

The company says the unit delivers maxi 
mum capacities to 28 gph in simplex designs 

Aalenalive and double that gallonage in duplex designs. 

Spring Loaded It is constructed to handle pressures to 1100 
psi. 

Screwed gland packing is designed to 
provide application flexibility and a choice of 
materials of construction. Stroke length, 
which is 1!/, in. at maximum is adjustable 

"4 from 0 to 100 per cent of maximum, thereby 
Heavy Duty changing the capacity for the full range of 
Spring Loaded the pump. Capacity is regulated by stand- 


e oo . - 
Stren th with ard manual T-slot adjustment of the plun- 
ger stroke while the pump is stopped. 
The unit uses a standard drive of '!/+hp 


j . F. 
Li ht Wei ht clit constant speed electric motor through a 
| Gg right-angle gear reducer. The motor is an 
Oil or Dry ypen, drip-proof, single-phase, 115 v, 60 
for Heavy-Duty Work 
Wear Strip Rectangles 


Multiple Disc cycle unit. 
Ribbed construction, in ROCKFORD HE Over-Center jl) Twenty-three new sizes of extruded rec- 
z - 6 : tangles are being produced by Ampco Metal, 
CLUTCHES, provides strength, without undue weight, saace Goer Inc. to supplement the firm's line of wear 
* strip and wear plate material. 
to the clutch body and pressure plate. Driving pressure v* Senter ee ere eee ee 


The new rectangles are extruded from 


is applied toward the outside of the facing to assure al continu-cast billets of Metal Grade 21, a 
~ ,* hard alloy recommended by the firm for 


that ROCKFORD CLUTCHES will continue to pull their " : severe metal-to-metal wear applications, ex- 
, tremely heavy loads and abnormally high 


full rated load during their long service life—particu- ie sient ania. 


larly in power take-off applications. The load is carried Average physical properties of the Grade 
21 extruded rectangles are 110,000 psi; 


by teeth on the outside diameter of the facing member. ' iltimate tensile strength, 68,000 psi; yield 
strength, 50,000 psi; elastic limit in compres- 


While your power transmission control projects still are ys sion and 310 Brinell hardness (3000 kg load). 
in the planning stage, it will pay you to consider how : 
this ROCKFORD CLUTCH will provide added strength Alloy Tubing — | 

Small tubing of A-286, an austenitic alloy 


with less weight. of approximately 55 per cent iron, 25 per 
cent nickel and 15 per cent chromium, has 
been successfully cold drawn by Superior Tube 


SEND FOR THIS HANDY BULLETIN . \/ | Co. and is now being offered commercially for 
; F i sy high temperature applications, 

Shows typical installations of ROCKFORD 4-286 was developed by Allegheny-Ludlum 
CLUTCHES and POWER TAKE-OFFS. Contains Steel Corp. primarily for applications where 
Reducers high strength is required at temperatures 
from 1000 to 1300 F. The firm says its 

capacity tables, dimensions and complete oxidation resistance is as good as that of 
edit ace 92 AISI Type 310 stainless steel at temperatures 
up to 1800 F. On engine tests lasting over 

500 hr up to 1300 F, it shows excellent corro- 


ROCKFORD Clutch Division BORG-WARNER sion resistance against all atmospheres en- 


countered in gas turbine service, the com- 


1307 Eighteenth Ave., Rockford, Ill., U.S.A. pany reports. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, Il. 


| power 
rane-OFFS Ta diagrams of unique applications. Furnishes 


specifications. 


Tubing made from A-286 is expected to 
have wide use as gas turbine structural and 


fuel-line parts and as aircraft mechanical 
and hydraulic tubing, and in industrial 
applications where strength and oxidation 
resistance at high temperatures are required. 
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Circulating Fans 


A new line of circulating and cooling fans 
designed for use in hazardous locations is 
announced by Ilg Electric Ventilating Co. 

The units feature explosion-proof motors 
with Underwriters’ Laboratories approval 
for all Class 1, Group D installations: 
gasoline, alcohol, and lacquer solvent fumes, 
propane and butane gas. 





The motors are constant-speed types. 
Available are 115- or 230-v, 1-phase, 60- 
cycle units, and 220- or 440-v, 3-phase, 60- 
cycle units. Fan wheels are nonferrous, 
and said to be scientifically shaped and de- 
signed to move more air more quietly. The 
units are furnished with explosion-proof 
starter mounted and wired to the motor with 
rigid conduit. Explosion-proof cable and 
cable connector are available. 

Models are available with predestal base 
for floor use, or with wall or ceiling mount- 
ing. The firm says a new tilting head can 
be adjusted to change the angle of air flow. 
Ct ms et at eam A 


Solenoid Valves 


A new line of miniature, small-ported, two 
way, and three-way direct-acting solenoid 
valves with brass or stainless steel bodies has 
been introduced by Hoke, Inc. 
Designated Series 90 for two-way types and 
Series 95 for three-way types, the versatile You save 5 ways with 


valves feature several innovations in minia 


ture solenoid design, including a-c shading 

coils of fine silver; fully rotatable coil hous SHENANGO CENTRIFUGAL CASTINGS 

ings for electrical connections from any angle; 

ability to operate equally well in any mounted 

position and a broad selection of pipe and By using Shenango centrifugal castings for essentially symmet- 

tube connections. Considered by the firm rical parts, you will gain considerable savings because: 

to be the smallest solenoid valves currently 

available, they average several ounces less in 

weight and are extremely quiet in operation. 
Orifice sizes for Series 90 two-way types (2) No patterns required -. an important saving, particularly on 

range from '/3. to '/s in., with differential special or small quantity runs. 

pressure ratings as high as 2000 psi. Series &) Finer. more uniform grain structure means smoother, faster ma- 

95 three-way types have orifice sizes from chining, better control, and a higher rate of completion. 

1/39 to '/y¢ in., with differential pressure 

ratings to 300 psi. Two-way types are 

available in normally-open and normally 

closed designs; three-way types also in- 

clude a universal flow pattern for less critical 

application as either normally-closed or 

normally-open. 


The Shenango process automatically eliminates hidden defects 
in the metal . . . insures fewer rejects. 


4) With Shenango centrifugal method control, there's less excess 
metal to be machined away, less metal to buy and ship! 


Because of their homogeneous, pressure-dense qualities, 
Shenango centrifugal castings are stronger, have better wear 
resistance and require less frequent replacement. Maintenance 
cost is cut! 


Coils are designed for continuous duty, Check with Shenango on centrifugally cast parts for your needs 
with Class A or H coils available for varying —large or small castings ... rough, semi-finished or precision- 
temperature applications. Windings are de machined ... ferrous or non-ferrous. They'll cost you less in the 
signed in accordance with UL requirements long run. For bulletins, write to: Centrifugally Cast Products 
for operating at 10 per cent over and 15 per Division, The Shenango Furnace Company, Dover, Ohio. 
cent under rated coil voltage. 


i 2 d : CENTRIFUGAL 
For Consulting Engineers ] K] A) CASTINGS 
Turn to Page 180 | | A a PhP a A 


COPPER, TIN, LEAD, ZINC BRONZES + ALUMINUM AND MANGANESE BRONZES 
MONEL METAL «+ NI-RESIST + MEEHANITE METAL + ALLOY IRONS 
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NUGENT 
FILTERS 


SERVE M/V ARTHUR K. ATKINSON 








... first Diesel Railroad Carferry 
on the Great Lakes 


One of the most unique vessels now plying Lake Michigan 
is the railroad carferry, M/V Arthur K. Atkinson. Prior 
to complete renovation and repowering with Nordberg 
Diesels, this vessel was the 43 year old, steam powered 
Ann Arbor No. 6. 


Nugent Filters, both lube and fuel oil types, are 
providing ’round-the-clock filtering protection for valuable 
new engines and allied equipment aboard the Atkinson. 


For safe, effective filtering protection for all your 
valuable equipment ... remember to specify Nugent Fuel 
and Lube Oil Filters. They are available in a wide range 
of types and sizes. 


Witt, WRITE FOR DESCRIPTIVE LITERATURE 


T7Eilo Wo NUGENT & GOoz IL0Go 


3412 CLEVELAND STREET, SKOKIE, ILLINOIS 


OIL FILTERS © STRAINERS @ TELESCOPIC OILERS 
OILING AND FILTERING SYSTEMS e OILING DEVICES 
SIGHT FEED VALVES e FLOW INDICATORS 
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Package Brushless Generator 


A new package brushless generator de- 
signed to eliminate sparking has been an- 
nounced by Allis-Chalmers for applications 
in oil well drilling, hospitals, construction 
projects, ship board, radio and TV stations, 
mines, quarries, factories. 

The generator has its auxiliary equipment 
compactly mounted within the yoke en- 
closures. The firm says this design permits 
direct mounting of a switchboard on top of 
the unit, keeping cable runs to a minimum 
length. 

The conduit space is located on top of the 
generator to provide an enclosure which is 
integral to the frame. Instruments are at a 
readable height and placed in a side recess, 
which also shelters a forced cooled, com- 
pletely static, current compounded voltage 
regulator. Conduit entry can be made from 
left or right hand by means of removable 
plates adding to the generator’s flexibility. 

The voltage regulator provides strong field 
forcing to minimize voltage deviation at the 
generator terminals. 


Chain Lubricators, Cleaners 

Oil-Rite Corp. has developed a new line of 
chain oiler brushes which incorporate a 
mechanical bond on the bristles to prevent 
them from coming loose, and improve the 
wearing qualities of the brush. 

Bristle materials are now available in 
horsehair, for normal lubricating applica 
tions; nylon, for high-speed chains where 
greater wear resistance is desired; stainless 
steel, for high temperature lubrication and 
chain cleaning. 

They are available in diameters of 
5/5, 1, 1'/2 in. and 3/3 X 2!/, in. widths. 
The firm says the stainless steel brushes pro 
vide a new concept in chain cleaning meth 
ods. A stainless steel shank brush precedes 
the lubricating brush and wipes the chain 
clean, followed by the application of a pro 
tective film of oil. 


Cork-Silicone Rubber 


Formulation of a new compound combin- 
ing cork and silicone rubber has been an 
nounced by the Armstrong Cork Co., Indus- 
trial Div. 

This material, known as LC-800, is said 
to combine the advantages of cork with 
silicone rubber for the first time. It allows 
the gasket designer to use cork and rubber 
gaskets at much higher temperatures than 
heretofore possible. 

In addition to extending the temperature 
range of cork and rubber materials, LC-800 
is considerably less expensive than straight 
silicones, the company reports. It can be 
made in ribbon and lathe cut rings, both 
extruded and laminated, as well as mats, 
sheets, and die-cut parts. 
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Lubricating Unit 

A packaged lubricating unit designed with 
built-in safety features, is announced by 
Nordberg Mfg. Co. 

The new Protecto-Lube system, primarily 
designed for Symons cone crushers and 
available with new units, can be adapted to 
crushing and processing equipment now in 
the field as well as to other types of me- 
chanical equipment, the firm reports. 
Lubricant to the equipment is under con- 
stant, controllable pressure and temperature 
and filtered before returning to the oil cir- 
culating system. 

Built in three sizes, the units are available 
for 10, 25, and 50 gpm output, with an 
available operating range of 20 per cent above 
and below this figure, based on 500 seconds 
Saybolt universal lubricating oil at 100 F 
and 50 psi pump outlet pressure. 


Variable Speed Transmission 

New Models 65 and 70 frame Varidrive, 
variable speed transmission and _ integral 
motor, were recently released by U. S. 

Electrical Motors. The new models will 
be used for ratings between 30 and 60 hp with 
a more rugged and compact design. 

Model 65 is a single belt drive rated to 40 
hp with up to 6:1 speed variations giving 
more versatility than ever before. Capable 
of 60 hp, the 70 frame unit has dual belts and 
is also available with up to 6:1 speed varia- 
tions. Both models feature a sturdy sub- 
base construction to permit upright or 
horizontal mounting. 

As optional equipment for the new frames, a =< \" est reason for using a Borg-Warner 
new Type GB gear reducer can be integrally ey hanical Seal on that shaft. 
mounted for reduced speed, high torque | f a 
applications, the firm reports. “tY \/ f /\ aa The real practical value of Borg- 
| “Warner Seals is their ability to seal 
effectively under the toughest 
extremes of temperature and pressure 
... for toxic, volatile or corrosive 
fluids...and even some abrasive 
liquids. Result —less down time, 
elimination of leakage and expensive 
stuffingbox maintenance. 


Borg-Warner Mechanical Seals 


NOW AVAILABLE — a new file folder of 
Borg-Warner Mechanical Seal designs shows 
some of the many types and applications 
possible for mixers, pumps, compressors, 
autoclaves and for special rotating shaft 
problems. Send for your copy today —there's 


... because | a7 no obligation. 
they need the money 


for DISASTERS +» ARMED FORCES 
BLOOD BANK «+ TRAINING PROGRAMS 





Borg-Warner Mechanical Seals 
P.O. Box 2017, Terminal Annex, Los Angeles 54, California 
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Engineering Analysis Positions 


Sodium, Organic, Special Purpose 
and Research Reactor Programs 


Rapidly expanding reactor development programs have pro- 
vided additional challenging assignments at Atomics Inter- 
national. AI’s modern headquarters and plant facilities, 
located in the San Fernando Valley of Southern California, 
have become a world-wide center of nuclear reactor develop- 
ment. Here, qualified scientists and engineers have a sound 
future and unlimited opportunities to advance. Currently, 
openings exist in: 


Reactor Engineering. Analysis and design of complete power 
reactor systems and components. Experience in power 
reactor systems and technology is preferred, including a 
knowledge of reactor safeguard methods. 


Core Analysis. Complete nuclear analysis, including critical- 
ity determinations and flux distributions. Must also be con- 
versant with fuel economics and fuel cycle optimization. 


Shielding. Design and analysis of biological and thermal 
shielding for large power plants and compact mobile systems. 


Heat Transfer and Fluid Flow. Steady state and transient 
experimentation and analysis. Power optimization studies; 
free and forced convection flow transients; boiling and two 
phase flow in water, organic and liquid metal systems. 


Structures. Advanced analytical studies in thermal stress 
analysis, structural dynamics, elastic and inelastic behavior 
of plates and shells. Structural analyses are performed for 
transient and steady state operating conditions involving 
mechanical loads, thermal cycling and thermal shock. 


Control. Includes analysis of complete plant control and the 
application of electronic analogue and digital computers to 
reactor systems. Experience in radiation monitoring and 
plant protection systems is necessary. 


For specific details write: Mr.A.-G.Newton, Personnel 
Office, Atomics International, 21600 Vanowen Street, 
Canoga Park, California. 


ATOMICS INTERNATIONAL CAT: 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
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Fuel and 
Materials 
Development 


Senior Metallurgist, 
Physical Chemists 
and Engineers 


Reactor Materials. Research in- 
volves investigation and anal- 
ysis of mechanical and physi- 
cal properties of metallic alloys 
and inter-metallic compounds. 
Materials are to be used in 
power reactors for fuel, and 
fuel cladding, moderators, 
control rods, and structural 
members. Studies will include 
analysis of materials after 
exposure to high temperatures 
and radiation fields. 

Fuel Element Engineering. Re- 
sponsible for the complete 
analysis and design of fuel ele- 
ments. This includes nuclear, 
thermal, material, mechanical 
and cost analyses. Should be 
familiar with fuel life deter- 
mination methods and reproc- 
essing techniques. 

Fuel Fabrication. Activities 
will include development fab- 
rication of materials and fuel 
elements, for both plate and 
rod forms and complex assem- 
blies. A knowledge of non-de- 
structive testing methods is 
essential, in addition to famil- 
iarity with a wide range of 
material processing and fab- 
rication techniques. 
Irradiation Experimentation 
and Hot Lab Evaluation. Senior 
Research Engineers and Phys- 
icists are required to design 
and conduct irradiation exper- 
iments on developmental ma- 
terials including reactor fuels. 
The individuals must be fa- 
miliar with a wide range of 
radiation and temperature 
conditions. Experimental con- 
ditions will include the simu- 
lation of conditions expected 
in full scale power reactors. Al- 
so senior personnel are needed 
to develop equipment and tech- 
niques required for the post- 
irradiation testing and evalua- 
tion of these experiments. 

For specific details write: 

Mr. A. G. Newton, Personnel 
Office, Atomics International, 
21600 Vanowen Street, Canoga 
Park, California. 
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Variable Hydraulic Pump 


A variable delivery 5 gpm vane pump has 
been made available for industrial applica- 
tions, according to an announcement from 
Vickers Inc., Div. of Sperry Rand Corp. 
The new pump includes an integral pressure 
compensator which controls pump volume 
at preselected adjustable pressures. 

Designed for pressures up to 1000 psi, 
the new pump limits its delivery to system 
demand. Maximum delivery can be limited 
by means of a mechanical adjustment. 
Pressure compensation can be varied from 
200 to 1000 psi. 

The company says sharp cut-off charac- 
teristics enable the pump to deliver nearly 
full volume up to the compensator setting 
even at low operating pressures. Variable 
volume and pressure compensation features 
eliminate the necessity for a relief valve 
and attendant piping. Nominal 5 gpm 
rating is at 1800 rpm. Maximum pressure 
rating is 1000 psi. It is available for flange, 
foot or gasket mounting. 


Digital Magnetic Tape 


Magnetic tape for either analog or digital 
data recording is now available from the 
Data Tape Div., Consolidated Electrody- 
namics Corp, 

The newly developed Mylar-based tapes 
are manufactured, tested, and spooled to 
specifications equal to or better than MIL 
T-21029 and available in '/2, 1 and 1'/4-in. 
widths, 1-mil or 1.5-mil thicknesses, and 
lengths from 2000 to 7200 ft. Reel diame- 
ters are 9'/2, 10/2, and 14 in. Tapes and 
reels meet or exceed military and National 
Association of Radio and Television Broad 
casters specifications. A selection of 19 
tapes is offered, and special sizes and types 
will be made on order. 
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Plastic Switches 


Haydon Switch Inc. announces an ex- 
panded line of 19 precision snap-acting 
switches in its new 5200 series. Ten models, 
with actuating button in center position, 
cover an operating force range of 3 to 20 oz. 

The switches are qualified to the basic 
snap-action switch specification MIL-S-6743 
and the vibration requirements of MIL-E- 
5272A, Procedure II, the firm reports. 

An additional nine switches, with actuat- 
ing button in off-center position, feature ex- 
tremely low operating forces. Furnished 
with pin, integral wire or flat leaf actuators, 
these models cover an operating force range 
of 2.5 to 60g. Auxiliary actuators are also 
available. 

All switches have electrical terminals 
molded in place fog maximum rigidity and 
resistance to movement. The symmetrical 
housing, with two covers, ensures dimensional 
uniformity and stability. This close dimen- 
sional control is designed to minimize build- 
up of tolerance and make the new switches 
especially suited to ganging in multiple cir- 
cuit applications. 


Self-Tap Screw 


A new type screw for use in sheet metal, 
plastic, and wood which both drills and taps 
its own hole is being announced by Reliance 
Div., Eaton Mfg. Co, 

Named the self-drill, self-tap screw, this 
new unit is now available in a limited range 
of sizes for trial use by manufacturers. It is 
designed for power driving, and is said to be 
ideally suited for both manual and auto- 
mated assembly operations. 

The screws can also be preassembled with 
various types of plain, special and lock 
washers and sealing washers to meet user's 
requirements for specific applications. 








Definitions of Occupational Specialties in 
Engineering 


This book contains comprehensive data related to all activities and specializations in 
engineering including specific knowledge and duties, responsibilities and related techniques 
necessary for successful performance in each field. 


The ten activity fields defined are research, design, development, testing, procurement, 
production, construction, operation, administration, and teaching. 


Major engineering fields of specialization defined include aeronautical, automotive, 
ceramic, chemical, civil, electric and electronics, guided missiles management, marine, ma- 
terials, mechanical, metallurgical, mining, naval, nuclear reactor, ordnance and armament, 
petroleum and fuels and power plant engineering. Other engineering fields defined are: 
packaging, photogrammetry, agriculture, geology, and geophysics. 


Pub. 1952 Price: $2.50, 20% less to ASME members. 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


29 West 39th St., New York 18, N. Y. 


ATOMICS 
INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
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fully automatic bag-type 
Dust Collection Systems 


Dependable Heavy Duty Service at Low Cost 


Continuous operation at full rated capacity is the performance 
that Norblo Equipment delivers every day in many types of 
plants. Norblo’s rugged construction, basic unit compartment 
and few moving parts insure low cost of operation and mainte- 
nance. A most important advantage of this equipment is its 
adjustability for varying dust loading which can be made in a 
few minutes without shutting down the installation. 


Modern industrial “housekeeping” calls for the removal of 
injurious or “nuisance” air contaminants in the interest of high- 
est efficiency. For certain industries, recovery is important also. 
In large scale operations even small fractions of a per cent better 
efficiency of fume or dust recovery can mean thousands of dol- 
lars a year gained. 


Investigate the possibilities of Norblo Dust and Fume Collection for cleaner 
air, or for recovery of valuable material. Write for Bulletin 164. 


The Northern Blower Company 
6421 Barberton Ave., Cleveland 2, Ohio * Olympic 1-1300 
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Industrial Specialties 


A colored wall chart on industrial special- 
ties, listing specifications in quick reference 
form on die barbering wheels; sticks, stones 
and rubs; and finishing compounds, is avail- 
able from Carborundum Co. 


— 
Liquid Level Gages 

Jerguson Gage & Valve Co. announces a 
bulletin on nonfrosting liquid level gages. 

Information on the special patented con- 
struction, other design features and specifica- 
tions is covered in new data unit, No. 351. 
The special construction guarantees that the 
vision slot will not frost over in gaging low 
temperature liquids. 


Plastic Tube Pilots 


Light tube pilots, costing approximately 
one-tenth as much as previous models, have 
been developed by Thomas C. Wilson, Inc. 
for use with heat exchanger and boiler tubes 
ranging from 3/s to 1 in, OD. 

The firm reports that the pilots are used to 
speed assembly of tubular equipment by 
piloting tubes through tube sheets, baffles, 
and support plates. Piloting prevents dam 
age to tube ends and eliminates the need to 
fish tubes through misaligned tube holes. 

The new Guide-Rite pilots are made en- 
tirely of plastic. They are designed to do 
the same job, within their application range, 
as much heavier and costlier models, the 
company says. The plastic pilots have a 
spring pressure feature designed to hold 
them securely in place, yet make removal 


easy. 


Switching Units 

Announcement of a new standardized 
line of packaged electromechanical units 
for efficient electrical control of linear 
machine movements has been made by the 
Linear Controls Co. 

Designed as aids to automation, the new 
units reportedly effect savings of up to 50 
per cent over custom-made installations. 

The company says its unique design pro 
vides self-contained units in which two two 
circuit double-break snap action switches 
are operated by adjustable cams mounted 
on a rigid, heavy-walled sliding actuator 
tube, which is coupled to an air cylinder 
or sliding machine member. Movement of 
the cylinder operates the switches at pre-set 
points, and controls those machine members 
that are operated electrically through the 
switches. 

Utilization of standardized actuator bars 
and cams means closer alignment in relation 
to mounted switches, and less deflection in 
the internal action of the switches, thus re 
sulting in longer switch life, the firm states. 
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Grinding Attachment 


Henry Owens & Co. is now manufacturing 
a 616 cylindrical grinding and indexing at- 
tachment, which was formerly manufactured 
by Brown & Sharpe Mfg. Co. 

This attachment is used for dry grinding 
small cylindrical work, tapers, and work 
requiring indexing on surface grinders. 
Grinding is done on dead centers. Work 
driving dogs with specially designed driving 
arms hold work without backlash, when in- 
dexing is required. 

For work not ground between centers an 
indexing spring chuck with spring collets 
is available, interchangeable with standard 
index head. The motor is completely en- 
closed; ball bearings in index head and in- 
dexing spring chuck are permanently lubri- 
cated and sealed. 


Anti-Galling Lubricant 

A specialized lubricant said to prevent 
galling and corrosion of tapped threads 
and to serve as an effective anti-friction, 
anti-seize compound for certain metalwork- 
ing, general industrial, and marine applica- 
tions, is announced by Keystone Lubricating 
Co. 

The firm says the product protects drill- 
ing equipment—jackbits, drill rods and 
couplings, oil well casings, and drill pipes 
against thread damage due to corrosion, 
stripping, and galling. 

In general industrial use, it protects ma- 
chine slides and lathe dead centers from ex- 
cessive frictional wear, serves as a superior 
drawing and forming compound, provides 
an effective moisture-resistant gasket seal, 
and virtually eliminates the possibility of 
seizing and galling in press fitting operations, 
keyway lubrication, and other high pressure 
applications. 

In the marine field, this lubricant provides 
effective iubrication for such equipment as 
clevises, turn buckles, and standing falls. 

It is called No-Gall and is a special zinc- 
base lubricant made in plastic consistency 
for brush or paddle application. It does not 
dry out or harden. 


Relief Valve 


Watts Regulator Co., announces a new 
large capacity, ASME rated combination 
T&P relief valve. 

The No. 340 is equipped with a test lever 
and has 1'/2 in. female inlet and outlet con- 
nections. Features include all bronze con 
struction, guideless stickage-free seating de- 
sign, and extremely high capacity. 

Its ASME steam pressure rating is 5,707, 
000 Btu per hr at 125 lb, and the temperature 
water rating is 3,500,000 Btu per hr. Said 
to be the only valve of its type available, the 
firm states it can be installed on larger in- 
stallations which previously required two or 
more smaller valves for sufficient capacity. 
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ows You Need 
Hasn't Yet Been Made! 





Your design is new — not a collection of stock 
items. Nor can your critical requirements be met 
by stock bellows. 

Your bellows function is dependent on endless 
variables of temperature, pressure, atmosphere, 
stress. 

The correct bellows assembly must be specif- 
ically designed for the job —and Robertshaw 
engineers are at your elbow with more bellows 
answers than anyone else! 

Bellows can be brass, phosphor bronze, beryl- 
lium copper, monel, stainless steel, inconel, in- 
conel-X ... or other special metals to meet a 
critical situation. 


NEW BOOKLET! For technical data on Sylphon® 
Bellows — and cost-saving Bellows Assemblies — 
write for just-issued catalog NKR 


. CONTROLS COMPANY 
Controls 


FULTON SYLPHON DIVISION ¢« Knoxville 1, Tennessee 
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in LENAPE weupinc connections, 
YOU MAKE THE CHOICE 
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For pressure vessels, Lenape gives you the widest choice of 
seamless forged welding connections that meet your require- 
ments for: 


TYPE—Your choice of Seamless Long Welding Necks; Type H 
Heavy Reinforcing Necks; Studding Outlets; Type S Nozzles; 
new Seamless Welding Extensions; Internal or External Rein- 
forced Nozzles; ASA Flanges and new Dished Blind Flanges. 


MATERIAL—Your choice of carbon steels, T-1, high tempera- 
ture-low alloy and stainless compositions. 


SIZE-PRESSURE CLASS—Your choice of size and pressure class 
that meet all ASME requirements. 


LOW COST. Specialized manufacturing techniques make even 
standard LENAPE Seamless Welding Necks cheaper than 
fabricated necks in most sizes—plus the wide variety of low 
cost connections available exclusively from LENAPE. 


Write today for full information about LENAPE Welding Connections. 


rrr 


PRESSURE 
VESSEL 
c ONNECTIONS 


See our standard line of pressure vessel connections on 
pages 1128-1129 in the 1958 Chemical Engineering Catalog. 





LENAPE HYDRAULIC PRESSING & FORGING CO. 





DEPT. 114 WEST CHESTER, PA. 
RED MAN @ PRODUCTS 
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Speed Reducers 


A new model in its Hi-Line series of fin and 
fan cooled speed reducers has been announced 
by Ohio Gear Co, 

The model, designated the P series, fea- 
tures specially designed cooling fins plus a 
powered cooling fan said to provide up to 80 
per cent greater load capacity than com- 
parable, non-ventilated models. The firm 
says an additional advantage of the new 
design is space saving characteristics which 
allow far greater capacity in less space. 

The new series is of the right angle, ver- 
tical style employing a worm and gear re- 
duction. It is available with a low base; 
with a high base or with no base depending 
on end use requirements. It is also avail- 
able in two types of NEMA C-flange motor 
mounts. 

Sizes range from 1.33 to 5.25 in. center 
distance with a variety of standard reduc- 
tions ranging from 1:1 through 60:1. The 
new series, which is priced competitively 
with other units of similar size and quality 
also features heavy capacity anti-friction 
bearings, short center distance between worm 
and gear and improved heat dissipation 
characteristics. 


Fluid Flow Controls 


A new line of purge rotameters introduced 
by Schutte & Koerting Co. is designed to 
measure and control fluids flowing at small 
rates. 

The standard units in the line use stainless 
steel and other corrosion-resistant materials 
for fluid-contacting surfaces; special models 
are also available in Kel-F or Lucite con- 
struction, 

Nine capacity ranges are obtained by 
selecting from a series of interchangeable 
tubes and floats for use in the same basic 
body. The smallest capacities available 
over a 10 to 1 range are 0.6 gph of water or 
0.50 scth of air (metered at 10 psig). Capaci- 
ties of the largest units are 12 gph of water 
and 70 scfh of air, (metered at 10 psig). 

The company says the units find applica- 
tion in preventing process fluid from enter- 
ing connecting piping and sensing elements 
of instruments. 


Metal Processing 

A complete metal processing service, rang- 
ing from the design, installation and service 
of a variety of metal preparation and finish- 
ing machines to the compounds and chemi- 
cals themselves, is now being offered to the 
industry by Pennsalt Chemicals Corp. 

The equipment in the line runs from small 
agitating washers and wash-and-rinse cabi- 
nets, the only standard models offered, to 
large phosphatizing machinery, spray coaters, 
dryers, and other machines which are custom- 
designed for each manufacturers’ specific 
needs. 
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Temperature Regulator 


Barber-Colman’s new temperature regu- 
lator for proportional control of water, gas 
or low pressure steam is designed for all ap- 
plications where a self-contained valve 
assembly may be particularly suited. 

It is described as a tight-closing, ruggedly 
constructed, unit, offering all the installation 
advantages of a self-contained controller, 
with the additional features of a calibrated 
adjusting dial for precise temperature control, 
an electric industrial motor operator, and 
armored capillary tubing. 

Applications suggested by the company 
include package air conditioning units, hot 
water storage tanks, plating tank control, 
industrial process control, and bottle washers. 

No assembly, linkage, or adjustment is 
necessary either before or after installation 
except for the setting of the control dial to 
the exact desired temperature, the firm 
reports. 


Self-Threading Nuts 


An acorn type has been added to the line 
of Palnut self-threading nuts, which form 
their own deep, clean threads while tighten- 
ing on unthreaded studs, rod, wire, or rivets 
of aluminun, zinc, steel, brass, or plastic. 
Sizes presently available are for !/s and 
16 in. diam. Made of tempered spring 
steel, the Type CST self-threading nuts 
have a decorative dome shape that covers the 
ends of studs or rods to add a pleasing ap- 
pearance and protect against scratching. 
The central opening is a double, coarse pitch 
thread form which acts like a die in starting 
and forming a continuous spiral thread 
impression as the nut is turned down in 
assembly. High tensile and torque values 
are provided, while resilient spring forces 
assure a strong, vibration-proof grip, whether 
seated or unseated. They apply with 
standard assembly tools or with high-speed 
Palnut magnetized wrenches, and may be 
removed with a wrench and re-used on the 
same assembly. 


3 


Electric Clutches 

Warner Electric Brake & Clutch Co. an 
nounces three new electric clutches, called 
SF-80 clutches, specially designed for use 
with timer cams designed and built by 
Avionic Div., John Oster Mfg. Co. for air- 
to-air missiles. 

The clutches, compact and durable, pro- 
vide a simple, foolproof method of coupling 
the right clutch to its imput shaft at the 
exact time, a very important factor, because 
the motor runs continually and the three 
input shaft are constantly rotating. 

Also important is its satisfactory field 
which is easier to install because it doesn’t 
require collector rings. 
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TRAPS ALMOST 4 CU. FT. 
OF DUST PER WEEK 


One small 
Pangborn 

Dust Control 
system replaces 
8 collector 
units profitably 
at Precision 
Rubber 
Products 


Pa 





At Precision Rubber Products Corpora- 
tion, Dayton, Ohio, millions of seals pass 
through a buffing process every year. The 
resulting dust could constitute an operating 
and housekeeping hazard. To facilitate 
dust control, the company replaced eight 
individual collector units with a central 
Pangborn Dust Control system. This in- 
stallation saves floor space, operates quietly 
and gives efficient dust control (trapping 
almost 4 cu. ft. of rubber dust per week). 
Dust is now removed from one collector 
hopper instead of eight individual hoppers. 


If dust is a problem in your plant, talk 
to the Pangborn man in your area or write 
PANGBORN CORPORATION, 2200 Pang- 
born Blvd., Hagerstown, Md. Manufacturers 
of Dust Control and Blast Cleaning Equip- 
ment—Rotoblast® Steel Shot and Grit. 


CONTROLS 


DUST 
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Makes or breaks a circuit 


when flow STARTS...or STOPS | [ii “sores 
MDonnell FS4 Series Flow Switch Wituukd \=: 


ALARM " _MOTOR 


BURNER 


SIGNAL 


»@> 














METERING DEVICE 


The illustration tells the story of the McDonnell FS4 Flow Switch. 
Installed in a pipe line, it is a moderately priced, highly dependable 
device that makes or breaks a circuit when flowing liquid moves 
the paddle—to perform almost endless functions vital to safety 
and automatic operation. Underwriters’ Listed. 

New Bulletin FS-1 fully covers all details of construction and 
service ranges. Also contains typical applications that may suggest 
important services the FS4 Flow Switch can perform in your plant. 


MCDONNEL & MILLER, Inc., 3510 N. Spaulding Ave., Chicago 18, Ill. 


ae Sg 
MCDONNELL 
Hou Suitches 


Boiler Water Feeders e Low Water Fuel Cut-Offs 
Pump Controllers o Relief Valves « Related Liquid 
Controls for Tanks, Stills, Air Conditioning Systems 


Please send me a copy of your new Bulletin FS-1 





Company Name___ 


Street Address__ 











aa pnts ee 
Mail to: McDonnell & Miller, Inc., 3510 N. Spaulding Ave., Chicago 18, Ill. 


I 

| 

| 

City Zone & State. ; ‘ — = : | 
. 

wilh 
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Air-Operated Tool 

A new, air-operated Impactool, with a 1-in. 
drive, has been designed by Ingersoll-Rand to 
give the mechanic 350 per cent faster run- 
down and 25 per cent more power. The new, 
direct drive between motor and hammer is re 
ported to take maximum advantage of inertia 
of rotating parts. 

Main application for this tool is for heavy 
truck wheel work and spring U-bolt jobs. 
The size 434 Impactool, as it is called, is 
10'/s in. shorter and 9 lb lighter than the 
previous model. The lighter weight and re- 
duced size are factors in enabling the me 
chanic to work in tight spots where full power 
is still required. 


Liquid Level Control 


A new liquid level control pilot with an ad- 
justable proportional band has been de- 
veloped by Leslie Co. 

The firm says that by means of a single 
knob adjustment, the proportional band can 
be quickly set while the liquid level system is 
in operation without affecting the liquid level 
set point. 

Employing the differential pressure sensing 
method, it is unaffected by surface turbu- 
lence and does not require floats, cages, link- 
ages, torque tubes or stuffing boxes. Never 
more than two small connections to the vessel 
are required, the company states. 


Transfer Machine 


\ new seven-station transfer machine that 
performs boring and precision line boring 
operations on large cast iron V-12 truck en 
gine blocks at a rate of 31 pieces per hour at 
100 per cent efficiency has been designed and 
built by Snyder Corp. 

The 35-ft long hydraulically operated, 
electrically controlled machine receives blocks 
from the factory conveyor. The blocks are 
automatically loaded into the machine and 
transferred through the various idle and 
machining stations by a walking beam type 
of transfer mechanism. They are auto- 
matically placed back on another factory 
conveyor after processing in the transfer 
machine. 

The crankshaft and camshaft bearings are 
line-bored simultaneously in two Stations of 
the machine. Way-type machining units 
with a 60-in. travel retract the long boring 
bars so that the blocks can be loaded into the 
fixture at the machining stations. Each bor- 
ing bar is supported by several fixed bearings 
in the fixture during the boring operation. 
The firm says this requires an unusual fix- 
ture and transfer mechanism design to enable 
the blocks to be positioned over the suppe rts 
for the crankshaft bearing boring bar. The 
bearing supports for the camshaft boring bar 
are lowered into the block as it is clamped 
down in machining position. 
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Pneumatic Vibrator 


Cleveland Vibrator Co. has announced a 
massive new pneumatic vibrator delivering 
16,000 Ib of impact. 

Used principally on vibrating tables, hop- 
pers, large bins, railroad car shake-out, and 
special packaging platforms, the 7 in. Model 
FAC operates on 60-80 |b of air pressure and 
the 176 lb piston has an 1*/, in. stroke. 

Vibrator speed and intensity can be var- 
ied according to needs, and unit can be 
rigged to operate continuously or inter- 
mittently. Reciprocating action of the 
piston is air cushioned for quiet operation 
on applications where noise is an objection- 
able factor. Entire weight of this vibrator 
is 539 lb. 





Plastic-Coated Valves 


DeZurik Corp. has announced that its 
eccentric valves are now available with 
plastic coatings designed to improve the 
corrosion resistance of cast iron at only a 
slight increase in price. 
The firm says the coatings make the valve 
suitable for neutral salt solutions, alkalies, 
alkaline salts, mild acids, and many other 
services. They are also an economical an- 
swer to iron contamination in water dis 
tillation, demineralization, and deionization 
systems, the company reports. 
The valves work on the principle which 
pivots the plug eccentrically in the valve 
body to match an eccentrically-raised seat. F 
The plug touches the valve body only when 80% More Capacity—Far Less Space 
the valve is closed. 
The company says plug friction is elim- HI... in capacity — will handle up to double the load. 
inated and the resilient faced plug eliminates : tan : . oy : 
the need for lubrication to achieve tight shut HI ...in versatility—More load with no increase in size or weight. 
- HI...in performance — Fin and fan cooled for greater capacity 
with less heat rise. 


: HI...in value—all new design for long life and minimum 
Porous Metal Disk scencliaiaaaidaies 


New porous metal filter disks, constructed F 
completely of stainless steel fibers, have been HI-Line reducers are available in six new series ranging from 
announced by Purolator Products, Inc. 1.33” to 5.25” centerdistance. Standard models in each series 

Designed for relatively (restricted) low include vertical with high or low base,and horizontal models 
flow and high contaminant/or product col- with worm upper or lower, 
lection, the new porous metal filter disk 
consists of two cylindrical sheets of highly 


ductile fibrous stainless steel (Type 430). Get Your . 
Drainage members and closures are con- Free Catalog — 
structed of Type 304 stainless steel. 186 pages packed fiit) 
with useful 
The fibrous porous metal disk has an ex xe) * ited 
tremely high permeability, a pore size of 10 —! — “tL, on gears and 
== or) ait ) speed reducers 


= 
u, and measures !/j¢-in. thick, 10 in. < 3 
OD, and 3 in. ID, providing an effective a 


filtering area of approximately one sq ft. Manufacturers of gears and speed reducers - both stock and special 
The company says the disks are designed 


for operations with wide temperature ranges, 

differential pressures to 200 psi plus, and | e 
resist all effects of most concentrations of | 

nitric acid, either when filtered through the LO 


disks or used for cleaning purposes. 


MECHANICAL ENGINEERING JULY 1959 137 





| You'll find this is 


ae te oe a at lel 


the only 
rotary compressor 


with all these features! 





| 


Fairbanks-Morse Positive Displacement Axial-Flow Rotary Compressors 
are available in standard models in single-stage units, with capacities 
from 800 to 12,500 cfm. at compression ratios from 1.6:1 to 5.0:1— 
or in two-stage units with capacities from 2,000 to 12,500 cfm. at com- 
pression ratios above 5.0:1—and for booster service at maximum 
working pressures up to 250 psig. 


@ High efficiency and stability that rivals reciprocating 
machines. 


@ Low weight and small space requirement that cuts 
costs for installation, foundation and building. 


@ Oil-free output—no metal-to-metal contact of impel- 
lers or casing, no lubrication of parts contacting gas, 
air or vapor. 


@ Mechanical simplicity —no valves, no pistons or recip- 
rocating parts to wear or replace. 


e Adaptability to any power source permits choice of 
induction or synchronous motor, diesel engine, gas or 
steam turbine as prime mover. 


© Smooth, steady operation— impeller speed and design 
produce even delivery of flow with minimum pulsation 
or vibration. 


For complete information contact your nearby 
Fairbanks-Morse Branch, or write Fairbanks, Morse & 
Co., 600 So. Michigan Ave., Chicago 5, Ill. Ask for new 
Bulletin ACO 100.2. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 














COMPRESSORS + PUMPS + SCALES « DIESEL, DUAL FUEL AND GAS ENGINES 
LOCOMOTIVES + ELECTRIC MOTORS - GENERATORS - MAGNETOS » HOME WATER SYSTEMS 
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Antifriction Bearing 

Scully-Jones & Co., announces the acqui- 
sition of the complete line of Tychoway 
bearings, a new recirculating roller-type 
bearing for friction-free linear positioning. 

The company says flat, compact design and 
the recirculating principle used in the Tycho- 
way spreads heavy loads over a larger surface, 
avoids single-point contact that wears or 
pits easily under high unit pressures. Pre- 
assembled, modular construction trom 52100 
bearing steel permits mounting directly on 
precision machined flat surfaces, eliminates 
hand fitting of slides, costly way shaping, 
the firm states. 


Wet Blaster 


A new wet blaster has been added to its 
Tamco line of precision-built automotive and 
industrial equipment by Tobin-Arp Mfg. Co. 

Called Liqui-Breez, Model LB-1002, the 
new wet blaster is designed to perform the 
following operations: honing, cleaning, 
deburring, and blending. 

In honing, the firm says, the-cutting eff 
ciency of high speed steel and tungsten-car- 
bide cutting tools can be increased as much 
as 500 per cent. In cleaning, the unit re 
moves al] minute particles and foreign matter 
from metal surfaces. In deburring, this 
method is said to be highly successful in 
removing both loose and nght burrs. In 
blending, directional lines caused by machin- 
ing and grinding can be easily removed, 
preparing surfaces for plating or painting 

Size of the floor model is 67 in. high. The 
cabinet is 24 in. diam, with a floor working 
area of approximately 10 sq ft. Working 
area inside cabinet is 380 sq in. 


Fasteners, Tools 


Huckbolt fasteners in °/, and * ,-in. nomi- 
nal pin diameters, together with required 
installation tooling, are now available 
from Huck Manufacturing Company. 

The fastener line is thus extended to cover 
a size range from 3/i, to 3/4-in. The new 
fastener sizes are currently being produced 
in aluminum alloy (2024), mild steel (AISI 
1038), and stainless steel (300 series). 

Tooling for installing the new fastener 
sizes include the new Model 504 and Model 
505 hydraulic installation tools and Model 
905 Powerig, a portable hydraulic power unit. 
The Model 504 tool has a capacity of 16,000 
lb pull with a 1'/2-in. pull stroke. It will 
install up to !/:-in. mild steel and 5/s-in. 
aluminum fasteners. 

The Model 505 tool has a capacity of 
33,000 Ib pull with a 2-in. pull stroke. It 
will install up to */,-in. mild steel Huckbolt 
fasteners. 

The new Model 905 delivers hydraulic 
power at operating pressures up to 5000 
psi from 220 v or 440 v 3-phase electrical 
input. It will operate either the Model 504 
or Model 505 installation tool. 
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Limit Switch-Stop 


Precision Mechanisms Corp. announces 
the LS302, a new infinitely adjustable limit 
switch-stop for the servo and instrument 
industries. 








The new component features a single ex- 
terior range adjustment screw which permits 
rapid adjustment to any angular rotation 
from 0 to 25 turns. Limit switches are 
actuated at either end of shaft travel just 
prior to contact with non-locking limiting 
stops. 

The switch-stop is .937 diam by 
overall length. Shaft diameter is 
Other features are its torque capacity of 
40 oz-in. at end stops, its low operating 
torque and its low inertia. Construction is 
of corrosion resistant steel and anodized 
aluminum alloy and conforms to all appli- 
cable sections of MIL-E-5400. 


Exhaust Fans 


A new line of exhaust ventilating fans en- 
gineered and designed to provide maximum 
exhaust per horsepower used has been de- 
veloped by Binks Mfg. Co. 

The fans are designed for exhaust hoods 
and oven air seals and will function at top 
efficiency at temperatures ranging from 
—40 to +400 F. Fan housings are availa- We illustrate the cast bronze cam block for a hydraulic pump operating 
ble with single mounting ring or with double the hydraulic lift mechanism on an exceedingly well-known line of farm 
flush rings. Drive motors are mounted out- : : 
side the duct on a base which provides belt 
take-up. 

Both the V-belt and the fan pulley are en- 
closed in a dust and vapor tight housing. | 
All fans are of the six blade aero type, pre- | round and true to size within unusually close limits. In addition, it must 
cision mounted on a steel shaft, which in | be square to the face of the cam block within limits that ordinary methods 
turn revolves on high temperature ball bear- ; 
ings. Bearing lubrication is provided for 
through a grease cup 


tractors. 





The manufacturer of this equipment has very unusual specifications for 
this cam block. Its bore has a very fine finish specification. It also must be 


of manufacture wil not attain. 


Bunting methods of maxufacture result in a part which is completely to 
Motor horsepower requirements range 

from '/, to 7.5. Fan and pipe sizes range 

from 18 to 42 in. Free air delivery ranges 

from 3180 cfm to 29,500 cfm. All units are 

FM approved when used with totally en parts of cast bronze, sintered metal, or Alcoa aluminum, see Bunting first. 

closed or explosion proot motors. Per 

formance ratings are in line with the stand- BUNTING SALES ENGINEERS in the field and a fully staffed 

ard test code for centrifugal or axial fans, Product Engineering Department are at your command with- 

the firm states. out cost or obligation for research or aiding in specification 

of bearings or parts made of cast bronze or sintered metals 

for special or unusual applications. 


the customer’s exacting specifications. 


For the unusual, as well as the usual, in bearings, bushings, bars, or special 


Cam Index Drives 

A two-page engineering data sheet, No. 
157, describing a line of standard cam index 
drives that provide accurate, smooth, rapid 
and shock-free indexing of heavy duty work 
tables on dial and trunnion type machine 
tools is now available from Expert Automa- 
tion Machine Co. ia 

Included in the data sheet are features, | ie a] in 
operating descriptions, application data, and ®» 
dimensioned engineering drawings of the | The Bunting Brass and Bronze Company 
ISA, I-10A, and I-1SA model cam index eee dy Say ry tag — 

’ anches in Principal Cities 


drives for table sizes ranging from 20 to | BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF 
100-in. in diam. CAST BRONZE OR SINTERED METALS. ALCOA* ALUMINUM BARS 


. AR 0r Wie for your COpy oF 
Bunting’s “Engineering Handbook on Powder Metallurgy” 
and Catalog No. 58 listing 2227 sizes of completely finished 
cast bronze and sintered oil-filled bronze bearings available 
from stock. 
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ADIRONDACK \ 


OPEN-PIT 


The Nagle 10” Type “CWO-C” verti- 
cal-shaft pump shown is draining the 
open-pit iron mine of Jones & Laughlin 
Steel Corp. at Star Lake, New York— 
of water frequently heavily charged 
with solids. Its selection was based 
upon the good performance of other 
Nagle drainage pumps in their opera- 
tion since 1944. 

Nagle pumps are designed exclusive- 
ly for abusive applications—handling 
abrasive or corrosive solutions or hot 
liquids. They have established brilliant 
performance records, cutting costs in 
mines, mills, quarries, and chemical 
processing plants. Learn more about 
them—send for Nagle Pump Selector. 


Bin 


OR ABRASIVE 


WHEREVER YOU NEED 
TO COOL A FLUID... 
and have a problem 

of water supply or 
disposal... use 
NIAGARA “AERO” 
HEAT EXCHANGER 


>» Evaporating a very small amount of 
water in an air stream you can cool 
liquids, gases or vapors with atmos- 
pheric air, removing heat at the rate 
of input, controlling temperature pre- 
cisely. Save 95% of the cost of cool- 
ing water; save piping, pumping and 
power. You quickly recover your 
equipment cost. 

You can cool and hold accurately 
the temperature of all fluids, condense 


a 


NAGLE PUMPS, INC. 


1299 CENTER AVE., CHICAGO HEIGHTS, ILL. 


AND 


CORROSIVE APPLICATIONS 


vapors, cool water, oils, solutions, in- 
termediates, coolants for mechanical, 
electrical or thermal processes. You 
have a closed system free from dirt. 
You have solved all problems of 
water availability, quality or disposal, 
maintenance expense is low. 

You may apply this to solvent re- 
covery, vacuum systems controlling 
reactions, condensing distillates, cool- 
ing reflux products. 


For more information, write for Bulletins 120, 124, 135. Address Dept. 


NIAGARA BLOWER COMPANY 
Dept. ME-7, 405 Lexington Ave., New York 17, N. Y. 
Niagara District Engineers in Principal Cities of U. 8. and Canada 


140 / juLY 1959 





BUSINESS 
NOTES 


KEEP 
INFORMED 


. 
Solenoid Valve 

A new, specially-designed solenoid valve, 
produced and marketed by the Detroit 
Controls Div., American-Standard Corp., 
is now available for vending machines. 

The unit, called S-25, features constant 
water flow and accurate delivery regardless 
of varying supply pressures, the firm re- 
ports. 
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Accurate delivery of a predetermined 
amount of water is available as a result of a 
unique flow control device built into the 
valve outlet connection. It has positive 
opening and closing at pressures from 2!/, 
to 200 psi, with flow capacities from '/, 
to 6 gpm, for temperatures up to 180 F. 


Precision Balancer 


Aero Supply Mfg. Co. announces develop- 
ment of a new precision portable balancer 
for grinding wheels. 

The new balancer is claimed to offer fast, 
accurate balancing of grinding wheels with 
out removing the wheel from the grinder. 
Balancers for internal, external, centerless, 
and center grinding machines will be in 
cluded in the line. 

The balancer has been designed to achieve 
precision balance and return the machine 
to production in less than 30 minutes. 
Once the hub and wheel are in position, 
accurate balancing of the wheel is achieved 
in minutes by use of a set of three adjust- 
able weights inserted in the hub, the firm 
explains. 

The weights are infinitely adjustable and 
the two balance screws permit micrometer 
adjustment of the weight. Extensive vibra- 
tion tests showed repeated accuracy within 
.000040 in. displacement (concentricity 


Pneumatic Rivet Setters 

Fragile materials such as ceramics and 
plastics, can be successfully riveted with a 
minimum of breakage with pneumatic rivet 
setters introduced by Chicago Rivet & Ma 
chine Co. 

The line includes single and multiple setters 
as well as machines for integration into auto 
mated operations. Air line 
quirements are 50 to 60 Ib. 
electric. 


pressure re 
Controls are 


The firm says cushioned operation not 
only reduces breakage but also makes the 
machines suitable for fastening assemblies 
consisting of uneven material thicknesses. 

Quick change hoppers with integral race- 
ways permit setting of other rivets of smaller 
body diameter and within the maximum 
rivet length. Change over for different 
rivets takes only a few minutes and involves 
replacement of rivet hopper-raceway unit, 
driver jaws and anvil, the company states. 
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Submersible Sump Pump 


Deming Co. has announced the intro- 
duction of the firm’s new Demersible sump 
pump. 

The new pump is a submersible combining 
pump and motor in one compact, complete 
unit. The motor is totally sealed and oil 
filled in a cast iron case. It has a stainless 
steel shaft and impeller nut. The unit can 
be lowered quickly into a sump pit for 
temporary service or permanently installed 
for continuous service, the company states. 

The pump’s controls can be located in a 
convenient place. It is furnished with 30 
ft of waterproof cable and motor lifting lugs. 
An extra large diaphragm is designed to 
prevent oil loss due to thermal expansion 
and contraction. The pump has a capacity 
from 15 gpm to 700 gpm. 

It has a semi-open type impeller with a 
precision bore for perfect alignment. It is 
keyed for positive drive. Both pump and 
motor shafts are made of stainless steel. 


Electric Hoist Cutoff 


Fast-acting mechanical overload protection 
for the operator, load and the hoist itself, 
is now claimed to be available for the first 
time on any type of electric hoist. 

Designed and built to fit any Wright 
Speedway Electric Hoist, the new overload 
cutoff unit, which is an integral part of the 
hoist frame, has been introduced by the 
Wright Hoist Div., American Chain & 
Cable Co. 

According to the manufacturer the unit is 
calibrated and sealed at the factory so it 
can take rugged abuse up to the critical 
point of overload; then it instantaneously 
“breaks” the raising circuit of the hoist. 
This allows the load to be safely lowered to 
the floor and unhooked. Once this is per 
formed, the raising circuit is automatically 
restored, the firm explains. 


High Vacuum System 


Kinney Mfg. Div., New York Air Brake 
Co., announces the first offering of a practical 
vacuum system that will attain pressures of 
1 X 10°* mm Hg or better within a chamber 
affording adequate space for production or 
extensive experimentation. 

The stainless steel 12 in. diam by 18 in. 
high work chamber is equipped with two 
2 in. diam windows, rotary motion and elec 
feed-throughs. The work chamber 
is enclosed in a mild steel outer chamber 
which has two mating 2 in. observation 
ports and is fitted with heating elements, 
radiation shields and wrapped with water 
Cc voling coils. 


trical 


The outer chamber is evacuated to the 10~§ 
range and the work chamber pumped to an 


ultimate pressure of 1 X 10 mm Hg. 
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Even the free flow of CO, from a cake of dry ice is difficult to control. 


HOW TO RELATE FLOW, VOLUME AND PRESSURE 








Shown above is a 24-inch, high-speed Rotovalve installed as a pressure control 
valve between the blowdown vessels and settling chamber of a Mach 5 wind 
tunnel operated by the Convair Division of General Dynamics Corporation at 
San Diego. The valve operates at 600 psig, 400° F., on a one-second, open-to-close 
cycle. Its rangeability is 150 to 1. 

Perhaps you have a similar problem, involving flow, volume, pressure and 
time. Every special valve application requires the consideration of many ques- 
tions, in order to relate all the factors that can influence a fluid control problem. 
This demands specialized engineering ... the kind you get from Allis-Chalmers. 

A-C Rotovalves may be your answer. Their full-line opening offers no obstruc- 
tion to flow. They may be designed to give you extremely close control of closing 
time. Positive closure gives completely tight shutoff against either pressure or 
vacuum. 

If you have a fluid control problem, A-C offers you a broad background of spe- 
cialized valve engineering and application skills. To find out more about how we 
might assist you, contact your nearest A-C valve representative, or write Allis- 
Chalmers, Hydraulic Division, York, Pa. 


RESEARCH 
Rotovaives © Bali Valves « Butterfly Valves © Free-Discharge Valves 


hh —_ 
Hydraulic Turbines & Accessories ¢ Pumps « Liquid Heaters 


Hydraulic Division 


FABRICATION 


ALLIS-CHALMERS 


ENGINEERING 
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CASH-ACMI 


pressure control needs for 


meeting 


produc t de sign engineers 


everyu an 


Type FR 
Back 
Pressure 
Valve 


CASH-AUME seecia. wv pass 


VALVE HELPS AIR FORCE LICK 
ICE PROBLEM IN ARCTIC 


The greatest potential ‘‘saboteur’’ at 
Strategic Air Force Command bases in 
the Arctic is ICE. That's why mobile de- 
icers are as highly prized as radar. 

In perfecting modern de-icing equip- 
ment, air force designers received an 
invaluable assist from Cash-Acme engi- 
neers. Since ordinary valves and liquids 
are completely inoperative at 65° below 
zero, new methods were urgently need- 
ed. With the help of Cash-Acme Back 
Pressure Valve (Type FR) specially modi- 
fied for this extremely rigorous job—a 
unique sprayer was developed for dis- 
charging ethylene glycol. 

Using high pressure spray nozzles to 
thaw out iced-up areas, crewmen keep 
jet bombers and interceptors ready for 
instant take-off. 

TYPE FR BACK PRESSURE VALVE 

Ready for tough, exacting jobs anywhere. 
Automatically controls desired maximum 
pressure by maintaining a determined 
inlet pressure at valve and relieving in- 
to a low pressure line. Readily usable 
for all liquids and gases. Slight modifi- 
cations make it useful as a differential 
pressure regulator. For Answers to Pres- 
sure Control Problems in Your Product. 


A. W. CASH VALVE MFG. CORP. 
666 East Wabash Ave., Decatur, Ill. 
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Masking Coating 

A new protective coating, which will seal 
metal and stainless steel surfaces against the 
biting and cleaning effects of pickling and 
passivating, has been developed and now 
being marketed by Consolidated American 
Services, Inc. 
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The coating allows the machined surfaces 
and the other polished surfaces to be pro- 
tected during the pickling and passivating 
operation, the firm reports. This material is 
also used by the plating industry. 

The material, designated, CMS-N-202, is 
black in color. It can be applied by brush- 
ing on, with spray gun, stencilled on, dipped, 
or any other conventional method of appli- 
cation. 


Control Valves 


A full line of auto-manual control valves, 
designed for automatic interlocking of manu- 
ally-controlled circuits or to permit manual 
operation of an _ automatically-operated 
system, is announced by Valvair Corp. 

Used in interlocked circuits, the valve 
can prevent out-of-sequence or accidental 
manual actuation which otherwise might 
result in damage to the machine, the work 
piece or injury to personnel, says the manu- 
facturer. In normally-automatic circuits, 
the valve permits manual operation for 
machine set-up, or in emergencies. 

For interlocking, a stock diaphragm end 
section is fitted to a standard Valvair body, 
with a knob, lever or other type manual 
control mounted on the opposite end. 
Manual operation of the valve is unrestricted 
until air is applied to the diaphragm end. 
Actuation of the diaphragm returns the valve 
and holds it in the status-quo position. 

Fitted with a return spring, the valve 
functions automatically, actuated by any 
3-way pilot valve, instrument or process 
control. With actuating pressure off, the 
valve can be operated manually. 

The auto-manual valves, for use in air, 
oil, or vacuum service, are available with 2, 
3, or 4-way valve bodies. Piped or open 
end exhausts are optional on 3 and 4-way 
valves, and any combination of Valvair end 
sections and mounting styles are offered. 
Port sizes range from '/, through 1 in. NPT 
and flow area through the valve is said to 
equal nominal pipe size. 








FIGHT HEART DISEASE 








Did you know that 


The 


Sacielies 


Library 
can serve you by air mail 
and air parcel post? Over 
170,000 engineering texts, 
and files of every worth- 
while periodical are avail- 
able for further research to 
meet your specific needs— 
patents, design, research, 
construction, and manage- 
ment problems. Charges 
cover only the cost of the 
services and represent but 
a fraction of the value you 


will receive. 


The Engineering Societies Library 
29 West 39th Street, New York 18, N. Y. 
Mr. Ralph H. Phelps, Director 


Please send me informa- 
tion pamphlet on services 
available, how air mail can 
expedite them, and their 
cost. 


Name. . 
Street. . 
CV sees 


NGA us ch takai 
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Wi \<=:7 | | ENCLOSED WORM GEAR DRIVE 
sew Wereghch to see why they give on} SERVICE 


A New Diamond Micropitch, standard é 
bushing chain manufactured by Diamond 
Chain Co., will soon be available from stock. 











Diamond Micropitch combines _ high 
strength and high resistance to joint wear 
with minimum size and weight to permit 
large variety of shaft centers. Multiple 
shafts can be accurately timed because 
sprockets may engage both sides of the chain. 





Sprockets and special attachments can be 
made to specifications. 

Designers and users of electro mechanical! 
equipment, communications devices, cam- 
eras, ordnance instrumentation equipment, 
instruments, radar, data processing ma- 
chines, tape recorders, and many other 
applications can now use the dependable, 
extremely fine pitch bushing chain. 

Available from stock in stainless or stand- 
ard steel. 


BUSINE Ss 
NOTES 
1 EXTRA STRONG CAST HOUSING 


Provides rigid mounting and 


alignment of caps and bear- One look at the oversize bearings, larger 
ings. Made of high quality 2 ° h 
cast iron. shafts, precision made gearing and the 


To Add New Plant 2 PRECISION ALLOY STEEL WORM sturdy housing of a Foote Bros. Hygrade 
Integral with oversize shaft. Worm Gear Drive tells you that this is a 


American Pulley Co. has announced plans : , 
iti Carefully matched to worm . 7 . 
for a new building to house expanded opera- gear for quiet, trouble-free workhorse unit that will stand up and de 


tions of the company. Construction will service. liver under the toughest conditions. 


— aEge g aa 3 OVERSIZE OUTPUT SHAFT Notice the carefully balanced design . . . 
American will erect a modern one-story 4 HEAVY DUTY, EXTRA LARGE greater mass where it’s needed . . . the elim- 
BEARIN 


building adjacent to its present facilities ; ‘ . : , 
at 4200 Wissahickon Ave., Philadelphia. ination of weight when it contributes noth- 


The new building which will be completed tad peaniage eose ing to efficiency . . . strength and toughness 
. . > . rou ut unit, “i . 
by fall is intended to help meet the increased ings are combination single at the right places . . . the correct gear alloys 


demand tor American’s line of power trans- row radial and angular contact .. the compact design and above all, the 
mission and materials handling equipment ball bearings. Input shaft bear- -: “— : a . ae 
and to provide more space to handle a new ings are single row radial type. simplicity and ruggedness of this unit. 
product line which will be announced to the 5 WORM GEAR 


trade in the near future. Precision generated from uni- 


When you know the inside story of Foote 
form density, high hardness Bros. Hygrade Worm Gear Drives, you can 
virgin bronze alloy casting. understand why they have built a reputa- 


High load carrying capacity. 


Research Center 6 HEAT TREATED HELICAL GEARS 


. —_ Shaved for full tooth contact. 
MPB Research Center, a building devoted Pinion integral with input 


principally to research and development, shaft. Gear locked in position - 
but also for new products manufacturing in on worm shaft extension. ee Write for Engineering Manual HGB. It contains 
the precision metal working field, has been 7 Just one of 10 different types, £ complete information on Hygrade Enclosed 
announced by Miniature Precision Bearings, in a wide range of sizes, ratios fj Worm Gear Drives. 

Inc., Keene, N. H. and shaft arrangements. 


tion for quality, dependability, and per- 
formance that is unmatched by others. 





The $500,000 facility, according to the 
company, will provide 40,000 sq ft of floor 


space. This space will be utilized by MPB vaane er 
engineers, technicians and manufacturing 
personnel to advance the state of bearing 1859-1959 y ° 
technology through new products, new ee 
ser Baia Pour Though Beller Gears 


applications, product improvements. 


The company expects to begin occupying FOOTE BROS. GEAR AND MACHINE CORPORATION 
the new quarters by late summer of 1959, 4559 SOUTH WESTERN BOULEVARD e CHICAGO 9, ILLINOIS 
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Coffeyville-Plant Doubled 


A plant expansion program, adding more 
than 13,000 sq ft of floor space, has recently 
been completed by Funk’ Mfg. Co. of Coffey- 
ville, Kans. The plant now- contains more 
than 23,000 sq ft. 
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The additional space will be used to en 
large the size of the assembly area, to provide 
an indoor, all-weather product testing area 
and to house numerous new machines the 
company has purchased, including an auto- 
matic gear-blanking machine. 





WATER PRESSURE 
CONTROLLED 





G-A Cushioned 


Water Pressure Reducing Valve 


Like the elephant, water pressure can be big 


trouble if not controlled. That’s 
Golden-Anderson Pressure Reducing Valve 
does. This sensitive valve always delivers water 
at the same predetermined pressure ... regard- / /,4)\ 
less of upstream variance. No need to reer & 4 


what the 





water line damage from high initial pressures Ww 
with this Golden-Anderson Valve on the job. 


Write for Bulletin W-3A 


_ teny 


Aloe 


1223 RIDGE AVENUE, PITTSBURGH 33, PA. 
Designers and Manufacturers of VALVES FOR AUTOMATION 
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Opens Beaumont Facility 


Clark Bros. Co., one of the Dresser Indus- 
tries, has announced the opening of ex- 
panded facilities for packaging its line of 
field compressors. 

Located at the Beaumont, Tex. plant of 
Ideco, Inc., another Dresser division, the 
new operation is designed to permit rapid 
delivery of Model CFA and CFB packaged 
field compressors in western and southwestern 
United States. 


. . 
Pipe Companies Sold 

Midwest Piping Co., St. Louis, has pur 
chased from the Sparton Corp., the physical 
assets of two Sparton subsidiaries, Flori 
Pipe Co., St. Louis, and Houston Pipe & 
Steel, Inc., Houston. 

The firm described the purchase as an 
initial step in Midwest's planning to extend 
and broaden the base of its nationwide 
operation in every phase of fabrication and 
erection of piping materials and systems 
for the utility, petroleum, and petrochemical 
industries. 


Hydraulic Packings 

Sixteen pages of engineering data are con 
tained in a brochure on homogeneous and 
fabric reinforced hydraulic packings issued 
by Crane Packing Co. 

The information encompasses design, con 
struction, sizes, applications, installation, 
proper usage and service and temperature 
factors for V-rings, U-cups, and piston cups. 
A single page insert on homogeneous wiper 
rings is also available. Text is accompanied 
by illustrations, engineering drawings and 
informative tables. 


Inconel Tubing 


The Inconel family of small tubing is de 
scribed in a four-page technical bulletin 
published by Superior Tube Co. 

Listed in the folder are the chemical com 
position, physical constants and mechanical 
properties of five materials in tubing form: 
Inconel, Inconel “‘X’’, Inconel ‘‘702”, Ni-o 
nel and Incoloy. All five are trade-marked 
materials of International Nickel Co. 
According to the folder, all five analyses 
are furnished as seamless tubing. 
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Selector Switches 

Data Sheet 162 describes a new series of 
rotary selector switch assemblies that feature 
a cock-and fire-actuating mechanism and 
non-tease circuitry, manufactured by Micro 
Switch Div., Minneapolis-Honeywell. Regu- 
lator Co. 

The 28AS series assemblies are for use on 
aircraft, electronic, and computer panels, and 
other areas where mounting surface is at a 
premium. They can be provided with 2 to 8 
plastic enclosed single-pole double-throw 
basic switches. 


Herringbone Gear Pumps 


Bulletin G-1, published by Schutte and 
Koerting Co., describes the company’s line 
of herringbone gear pumps. 

The gear pumps are stocked in standard 
iron and steel construction in sizes from !/»2 
through 4in. They are built in larger sizes 
up to 8 in. and in other materials on order. 
Cast steel, bronze, nodular iron, and stainless 
steel are used as required if justified by ser 
vice conditions. 
pump at pressures up to 1000 psig, and to 
handle low viscosities or up to 10,000,000 
SSU. 


Designs are available to 


Large Tractors 


Five standards for measuring big tractor 
value are described in ‘‘Five Yardsticks,” 
an eight-page booklet, No. 33341, by Cater 
I illar Tractor Co. 

Performance, dependability, matched 
equipment, serviceability and dealer organ 
ization are the five standards listed in the 
two-color brochure. These yardsticks are 
applied to tractors in the D8-D9 class. 


Electromagnetic Pulley 


Stearns Magnetic Products has announced 
the development of a newly-designed line of 
electromagnetic pulleys for removing tramp 
iron from belt-conveyed bulk materials. 

The manufacturer states the pulley pro 
vides a simple, effective means of magnetic 
separation and protection in normal ma 
terial handling conveyor processes without 
altering the present system. The unit will 
assure positive separation of ferrous mate 
rials at belt speeds up to 600 fpm, the com 
pany says. 

An eight-page bulletin explains the appli 
cation of magnetic pulleys in modern process 
industries and outlines the principle of oper 
Tables and formulas are given for 
selecting the right pulley size for normal sepa 


ation. 


ration, faster belt speeds or inclined con 


vevors. 
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Air Starting Motor 


Ingersoll-Rand has prepared a 24-page 
bulletin containing case histories of air 
starting motor installations and information 
on how to select the proper air starting motor. 

It provides specifications and mounting 


dimension diagrams for two new motors 

Size 3BM and 10BM—as well as for prior 
Sizes 5BM and 20BM. Drawings show 
piping arrangements for each size and a 
suggested hook-up for using the motors 
on vehicles. 


VP-EX PROPELLER-TYPE 





belted roof ventilator 


The outstanding performance of the 
VP-Ex Belted Roof Ventilator is de- 
rived from insistence on quality at 
every step—from its galvanized con- 
struction through its complete indus- 
trial-type propeller fan. Capacities 
from 4450 CFM to 33900 CFM; also 
available in smaller direct drive sizes. 

Send for Bulletin 582. 


THE NEW YORK 
BLOWER COMPANY 


SALES OFFICES: 3161 S. SHIELDS AVENUE * CHICAGO 16 
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20,000 to 34,000 lb of steam per hour ca- 
pacity. 


Underfeed Stoker 


Catalog No. 401 issued by Detroit Stoker 
Co. gives data on double retort underfeed 
stokers built for heavy duty service in the 


The unit burns nut, pea and slack or 
crushed run of mine bituminous coals effici- 


ently and without smoke, the firm reports. 


intermediate size range for boilers of about 


wa eRe eS, 


BORED and HONED PARTS 


equipped to supply flanged or 


pad weldments and to work 
in any materials to an 
physicals required. 


American's special boring and honing 
service is described in a 20 page 
brochure. Write for a copy. 


AMERICAN HOLLOW BORING CO. 


You can depend on American as a reliable 
source for precision bored and honed parts 
for your most exacting applications. 


1058 West 20th Street e ERIE, PENNA, 
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Light Weight Piping 

Four-way savings obtainable by using light 
weight carbon steel piping are outlined in 
Bulletin TT 942, available from Tube 


Turns Div., Chemetron Corp. 


Dimensions are given for light weight weld- 
ing fittings available in */, to 24-in. nominal 
pipe sizes and for the firm’s 125-lb forged 
steel light weight taper face flanges. Ad- 
vantages listed include lower cost than stand- 
ard weight, lighter weight for shipping and 
handling, fabrication and erection savings, 
and increased flow efficiency. 


Adjustable-Speed Drives 


Adjustable-speed and drive control prob- 
lems are discussed in a booklet produced by 
Cleveland Worm Gear’s Speed Variator Div. 

Designated Bulletin No. K-250, the book- 
let presents eight pages of applications along 
with methods and types of remote and auto- 
matic control, plus variable speed bedplate 
assemblies. 


Condensation Pumps 

4 12-page catalog describing four different 
types of vacuum return line condensation 
pumps for heating systems is announced by 
C. H. Wheeler Mfg. Co. 

Horizontal and vertical models with stand- 
ard and special capacities are described, with 
emphasis on such features as the needle- 
type, positive-action pilot valve, ease of 
alignment, positive-action, nonchattering dis- 
charge valve, flexible couplings, and the jet 
vacuum-producing unit. 


Stainless Steel Wire 


Stainless Steel Div., Jones & Laughlin 
Steel Corp., has published a 20-page manual 
of information on stainless steel wire, a new 
product line for the division. 

Information on its use, its mechanical 
properties, and corrosion data are included in 
the manual. It also contains tables listing 
round wire weights, conversion of fractions to 
decimals and millimeters, and analyses of 
various types of stainless steels. 


Gear, Fluid Drives 


Information on what is described as the 
most extensive line of standardized gear- 
motors, motogears, and fluid drives available 
to industry has been combined into a 48- 
page book available from Link-Belt Co. 

Book 2747 describes the functions of the 
various types of drives and provides selection 
data, dimensions, overhung load ratings and 
mountings. It also lists such accessories as 
couplings, backstops, and slide rails. A 
total of 45 new units has been added to the 
line. 
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Solid Front Gages 

Crosby Valve & Gage Co., has published a 
four-page catalog, No. 500SF, describing its 
recently introduced line of solid front pressure 
indicating and test gages. 

The gages are housed in a rigid case with 
integrally cast front shield to protect per- 
sonnel in the event of a blow-out. Over- 
pressure conditions are relieved by the full 
nylon blow-out back, said to be a unique 
corrosion-proof, weather-proof feature of the 
Crosby-Ashton solid front gage. 


Air Chucking 


The cost and time saving advantages of 
air operated chucking systems are described 
in Builetin PO-66D published by Cushman 
Chuck Co. 


In addition to illustrations and a listing of 


the firm’s line of standard air chucks and 
cylinders, considerable space has been de 
voted to a typical application with detailed 
installation procedure. 


Temperature Control 


A two-page brochure has been issued by 
Fenwal Inc. to describe its new transistorized 
thermistor controller, Series 535. 

Specifications, available temperature sens 
ing probes, and suggested applications for 
packaging, printing, synthetic fiber process 
ing, and general industrial storage are in- 
cluded in the brochure. Also described are 
the principle of operation and available 
modifications. 


Seamless Steel Tubing 


Ohio Seamless Tube Div., Copperweld 
Steel Co. has issued a revised version of its 
14-page tubing and facilities catalog. 

The booklet describes carbon and alloy 
seamless steel tubing in mechanical, pressure, 
aircraft mechanical, and airframe grades. 
A three-page foldout flow chart illustrates 
major steps in seamless steel tube production. 
Contents also cover electric welded carbon 
steel tubing in mechanical and 
grades, forging and fabricating operations, 
special tubular shapes. 


pressure 


Lubrication Equipment 


Automatic, air-powered, and hand oper- 
ated lubrication equipment for industrial 
plants is illustrated in a 16-page catalog 
published by Gray Co. 

The new Powerflo catalog section D con- 
tains descriptions of air-powered pumps for 
handling centralized lubricating systems and 
Gun-Fil lubricators for automatic machine 
bearing lubrication. Fittings, hose, and 
accessories used in industrial lubrication 


are also described. 
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Packaging, Shipping Data 

Signode Steel Strapping Co. has published 
a catalog of ideas for improving packaging 
and shipping methods in all industries. 

The 48-page booklet covers strapping, 
tools, and equipment. 


. 
General Service Valves 

Valves for general services are discussed 
in a 20-page bulletin, E-165, available from 
Everlasting Valve Co. 

Types, typical construction, 
operating features are discussed. Draw- 
ings, photos and cutaways are included. 


services, 
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This high capacity Amplitrol 
directly to the hopper flange 


2 CUSTOMER'S © 
¥. HOPPER 


packaged unit bolts 


Feeds to conveyors, 


a“) crushers, screens, blenders, other process equipment 


“Feeder-Hopper Bottom Package” 
Reduces Design, Installation Costs! 


For the first time a feeder is 
offered as part of a complete pre- 
engineered feeder-hopper bottom 
package. When you design with 
Carrier Amplitrol feeders, you 
merely design a hopper flange to 
bolt to the packaged unit. This 
saves you both engineering design 
and installation costs! 


This preassembled packaged unit 
is built around the revolutionary 
new Amplitrol feeder —first 
mechanical vibrating feeder with 
variable, stepless control—and in- 
cludes the hopper bottom, flanged 
hopper connection, skirt plates, 


regulating gate, isolation and 
suspension supports. 

The feeder-hopper bottom unit is 
offered in two models—one for 
high capacity applications and 
one for maximum control. 
Amplitrol’s exclusive long-stroke 
drive handles higher capacities by 
automatically compensating for 
headload. This allows larger 
hopper openings, reduces bridging 
and hang-up. The simple, fast- 
responding pneumatic control 
system operates manually or in 
automatic response to any stand 
ard process instrumentation. 


Send for new Bulletin No. 591 describing Amplitrol “package” in detail 
Carrier Conveyor Corporation, 223 North Jackson Street, Louisville, Kentucky 


CARRIER 


“NATURAL-FREQUENCY’ 
VIBRATING EQUIPMENT 


Engineering Specialists in Vibrating Equipment 


CONVEY @ FEED 

DEWATER @ SCREEN 

COOL @ AGGLOMERATE 

DRY @ SCALP @ COAT 

DISTRIBUTE @ ELEVATE 
@ FLATTEN BAGS 
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Oil-immersed Contactor 


Construction and design features of Allis- 
Chalmers unmounted oil-immersed a-c con- 
tactors , Type 426, are described in a new 
bulletin released by the company. 

Rated at 400 amp, 5 kv, 50 mva in asmall 








tank which can be mounted in the new small 
size front access starter, the oil-immersed 
unit is designed for operation in hazardous, 
corrosive or dusty atmospheres. It is de- 
signed to handle 2500-hp squirrel cage motors 
at 4800 v and unity power synchronous 
motors up to 3000 hp, 4800 v. 








. 2 30 
Electronic Weighing 

Streeter-Amet Co. has reprinted a 12-page 
booklet on industrial weighing through elec- 
tronics. 

The booklet explains the history and de- 
velopment of electronic weighing, theory of 
operation, instrumentation, economic con- 
siderations, and general data for instru- 
mentation and remote recording. 


Gear Checker 


A technical bulletin, No. 607, covering its 
new low-cost, compact, and versatile gear 
checker designed for roll checking the most 
widely used range of gear sizes is now avail- 
able from Michigan Tool Co. Using master 
gears rotating on a spindle in a replaceable 
precision bushing, the checker will indicate 
rolling errors on a dial gage in increments of 
0.0005 in. 


Sprockets, Chain Drives 
Cullman Wheel Co. has published a com- 


Air hammers, drills, sand blasts may be working... 
but are they working at peak efficiency ? 
With the right Curtis compressor on the job, you 


prehensive, illustrated engineering and stock 
catalog on sprockets and chain drives. 
The 88-page catalog covers 1300 different 
stock sprockets and various types of roller 
chains, and gives technical data and chain 


can be sure of an adequate and dependable supply of 
compressed air at the proper pressure. 


PRESSURE-UP YOUR TOOLS ™ 





The sealed, precision-built Curtis AIR COMPRESSOR 
delivers all the power your tools can use. 


@ Two-stage, air-cooled ...1 thru 50 H.P. 
@ Single-stage, air-cooled... % thru 5 H.P. 
@ Timken bearings; pressure lubrication. 


Tank-mounted compressors, 4 thru 20 H.P. (1 to 95 cu. ft.). 
Simple and base-mounted, VY thru 50 H.P. (1 to 217 cu. ft.). 


PENDANT 
AIR HOISTS 


LIFT, LOWER... 


PUSH or PULL... 
UP TO 10 TONS 


BRACKETED AIR CYLINDERS 


For horizontal or vertical mounting 


Movement smoother 
than human hands. 
Precise control. 

And precision Curtis 


manufacturing 
assures efficiency, 
long life; trouble- 
free operation. 
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MANUFACTURING COMPANY 
PNEUMATIC DIVISION 
Write Dept. 44, 
ST. LOUIS 20, MISSOURI 


drive engineering information. 


Multi-Pointer Indicator 


A compact group of individual miniature 
vertical gage units called Mini-line multi 
point indicators are illustrated in new four- 
page Product Specification P11-1 issued by 
Bailey Meter Co. 

Details of pointer movement, 3!/, in. 
scale design, and optional internal illumina- 
tion are provided. 


Chemical Feeder 


Proportioneers Div. B-I-F Industries, Inc. 
announces a bulletin describing its low ca- 
pacity chemical feeder for low cost controlled 
feeding of hypochlorite or other water treat- 
ment chemicals into small water systems. 

The Model 19131 chemical feeder is an 
air of water-operated diaphragm type pro- 
portioning feeder. It operates on 110 v, 
60 cycle a-c. Complete kit, ready to install, 
includes feeder, instructions, suction and 
discharge tubing, foot valve, injector nozzle, 
spare parts. The firm see-thru 
molded plastic reagent head enables visible 
check of diaphragm and check valve action 
while pump is operating. Pumping rates 
are adjustable from 1.9 to 22.8 gal per 24 
hours. Recommended maximum delivery 
is 1.5 cc per stroke against 70 psi discharge 


says a 


pressure. 
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Fairbanks-Morse 
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Auto-Manual Switch 

Time Control permits varying 
time of control actuation. 
Sensitivity Control permits 
adjusting to meet operating 
conditions. 





Prevents incorrect weighing... stops costly errors! 


With the new Electronic Weight 
Detector, true weight of any load 
can be automatically obtained 
and recorded without need of a 
weighman. Where a weighman is 
used, it is impossible for him to 
record incorrect weights or start 
a sequence at the wrong time. 
When desired, a flip of the switch 
can disengage the Weight Detec- 
tor entirely from the system. This 
is the first fully-reliable control of its 


kind available in the scale industry. 

To completely automate your 
weighing—to be sure that your 
weights are correct—to protect 
yourself by completely policing 
your entire weighing operation— 
contact your nearby Fairbanks- 
Morse Field Engineer, or write 
directly to Fairbanks, Morse & 
Co., 600 South Michigan Ave., 
Chicago 5, Illinois for complete 
information. 


See Sweet's Plant Engineering File for full line of F-M Scales 


@ FarrBANKS-MORSE 


a name worth remembering when you want the BEST 





SCALES *« PUMPS « DIESEL, DUAL FUEL AND GAS ENGINES e« ELECTRIC MOTORS 


GENERATORS »* COMPRESSORS « 
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Bandpass Filters 


An eight-page brochure, describing a line of 
miniature ceramic i-f bandpass filters which 
provide low impedance, increased selec 
tivity, greater stability with respect to 
time and temperature, high Q and low cost 
is available from Clevite Electronic Com 
ponents Div., Clevite Corp. 

The brochure lists bandpass character- 
istics and includes attenuation curves for 
narrow and wideband applications in military 
and commercial equipment. It discusses 
insertion loss, shape factor and impedance 
transformation of the new ceramic ladder 
filters. Bandpass filter applications in tran- 
sistor circuits are also included. 


Power Lubrication 


Details on recent developments in power 
lubrication systems are featured in a catalog 
published by Lincoln Engineering Co. 

It gives information on new, power 
operated, centralized lubrication systems, in 
cluding those recently adopted as optional 
factory-installed service accessories by lead 
ing manufacturers of automobiles, truck 
trailers, and industrial machinery. The 
book covers description and functions of 
manual, mechanical and electric automatic 
controls, together with photographs of the 
various types of installations, diagrammatic 
illustrations, and information on ordering. 


Alloy Wrought Iron 


Mn wrought iron, a specialty alloy wrought 
iron containing approximately 1 per cent 
manganese, is described in an eight-page 
booklet available from A. M. Byers Co. 

The booklet contains charts showing the 
new metal’s improved impact resistance at 
sub-zero temperatures. Data on corrosion 
is also included. It also discusses working 
properties, availability, and Mn’s suitability 
in low temperature services where the pos 
sibility of brittle failure poses engineering 
and design problems 


Seal Design Manual 


A comprehensive manual which includes 
engineering data, design relationships and 
standard size data on the long stroke, deep 
convolution constant area seals, has been 
issued by the Bellofram Corp. 

The 20-page design catalog presents a 
basic description of the unique seal along 
with typical applications and uses as well as 
installation drawings, methods of attach 
ment, installation techniques and standard 
dimensions. In addition to presenting a 
detailed analysis on four basic classes of seals, 
the reference work tabulates construction 
materials of standard elastomer compounds 
as well as standard and non-standard fabrics. 
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“Wow Steam 


per dollar of investment 


“»Voot 


PACKAGE WATER TUBE 


BOILERS 


Completely shop fabricated, with 
burners, controls and accessories 
installed before shipment. 


Placed on a suitable foundation, 
only fuel, water, breeching and 
steam connections need to be made 
to place unit in operation. Vogt 
Package boilers are available in oil 
and/or gas fired types in standard 
pressures of 175, 250 and 375 
pounds per square inch gage. 


Write for literature Address Dept. 24A-BM 


HENRY VOGT MACHINE CO. 
LOUISVILLE, KENTUCKY 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, 
Camden, N. J., St. Louis, Charleston, W. Va., Cincinnati 
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One order, one source 
... every fastener need 


1 


Engineered fasteners 
for every design! 


A careful, thorough analysis of 
your specific fastening problem 
by our experienced engineering 
department can produce the bolt 
or screw correctly designed to 
do your fastening job . . . most 
economically. 

Often, we find a special prob- 
lem can be eliminated by using 
one of our many standards— 
resulting in time and money sav- 
ings to you. And we have Amer- 
ica’s most complete line of indus- 
trial fasteners from which to 
choose. Fast delivery of com- 
plete orders, whether special or 
standard, is yours through our 
modern plants, latest type equip- 
ment and convenient warehouses. 

Call us... it will pay off. 


VMA 6546 


SCREW AND BOLT CORPORATION 
OF AMERICA rissies20 ro mu 


Formerly 
Pittsburgh Screw and Bolt 
Corporation 
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Portable Switches 


Portable switches are the subject of new 
literature released by the Electrical Products 
Div., Joy Mfg. Co. 

Featured is the new pendant push-button 
station, a weathertight, corrosion-proof de- 
sign completely insulated and encased in 
Hycar, an improved synthetic rubber com 
pound, and listed as available in 4-, 6-, and 
8-button styles. Both front and back sec- 
tions as well as an interior view of the sta- 
tion, showing the switch well, water seals, and 
the micro-type positive switches in proper 
position, are shown in the booklet. 


Condensation Pumps 


Condensation pumps for steam heating 
systems are described in a catalog offered 
by C. H. Wheeler Mfg. Co. 

Features of the flexibly-coupled and close- 
coupled models are listed in detail. Instal 
lation diagrams are shown, and ratings, 
capacities, pressure, and speeds are given 
for six different types of condensation pumps. 
Construction and design qf pump receivers 
and the pumps themselves are detailed. 
Specifications for Types NCR, MR, U 
(underground) E, EC, and ECR are also 
included. 


Plate, Face Cams 


Aneight-page catalog, No. 900, by Ferguson 
Machine Corp. of Indiana introduces stand 
ard and semi-standard plate and face cams. 

Nearly one hundred standard units are 
listed by stroke, timing, and load rating. 
Availability of other cams precision milled 
from standard blanks, as well as physical 
design, manufacturing processes, application, 
and installation are also discussed. Graphs 
showing relationship between stroke, mini 
mum movement time, and size of cam blank 
are provided to simplify cam selection. 


oe P 
Finishing Processing 

A 30-page catalog on precision mechanical 
finishing and automatic finishing processes 
is available from the Roto-Finish Co. 

The catalog outlines in detail the various 
types of finishing and abrading processes 
such as grinding, deburring, descaling, and 
polishing. It also explains how radii can be 
broken and the fatigue resistance of metal 
parts strengthened through mass production 
finishing techniques. Included are illustra- 
tions and detailed descriptions of the various 
conventional models as well as the firm’s 
automatic finishing machine, and the newly 
developed Vibratron which employs a vibra- 
tory abrasive action. Dimensions, capaci- 
ties, and recommended usage of the various 
types of equipment are included. 


CONVENIENT 


MECHANICAL 


LUBRIPLATE 
No. 630-2 


ALSO 
PACKED IN 


GREASE GUN 
CARTRIDGES 





Lubriplate No. 630-2 is a high tem- 
perature, extreme pressure, water- 
repellent, grease type lubricant. 
Ideal for the general lubrication of 
Industrial, Automotive, Construc- 
tion, Farm and Marine Equip- 
ment. Lubriplate Grease Gun Car- 
tridges provide an easy, quick, 
economical means of application. 
Prevent the waste and mess of 
hand filling. Packed 10 Cartridges 
in a handy carrying carton. 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 
LUBRIPLATE LusRiCANTSs 
WILL IMPROVE ITS OPERATION 
AND REDUCE MAINTENANCE 














For nearest LUBRIPLATE distributor 
see Classified Telephone Directory. 
Write for free “LUBRIPLATE DATA 
Book’’. . . a valuable treatise on lubri- 
cation. LUBRIPLATE DIVISION, 
Fiske Brothers Refining Company, 
Newark 5, N. J. or Toledo 5, Ohio. 


PREVENTS WEAR ax 
CORROSION 


FISKE BROTHERS REFINING, 
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SELF-CONTAINED SLITTERS 


YODER SLITTERS 


basic equipment for cost-conscious 
users of strip! 


To help meet the demands of tight produc- 
tion schedules, YODER Slitters reduce 
mill-width stock quickly and economically 
to desired widths. If your needs are as low 
as 100 tons per month, time and man- 
power savings alone will offset the cost 
of your YODER Slitter in a matter of 
months, while reducing basic inventories. 
Compactly designed, standard YODER 
Slitters are built to handle standard coil 
widths ...completely engineered lines for 
special requirements. 

YODER accessories, such as coil cars, swivel 
unloaders, scrap choppers, scrap disposers, 
plate levelers and coil boxes, make stock 
handling fast and easy. 

YODER also makes a complete line of 
Cold Roll-Forming equipment and Pipe 
and Tube Mills. To profit from YODER’S 
years of engineering and service experi- 
ence, contact your local YODER repre- 
sentative or send for the fully illustrated 
descriptive, YODER Slitter Manual; it’s 
yours for the asking. Write to 


THE YODER COMPANY 


5499 Walworth Ave. « Cleveland, Ohio 


ROTARY 
SLITTING 
LINES 
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Gas-Fired Intake Units 


Gas-fired intake units for supplying tem- 
pered make-up air to replace air removed by 
industrial exhaust systems are described in 
Bulletin A-115 issued by Hartzell Propeller 
Fan Co. 


The bulletin cites fuel costs figures to prove 
economy advantages of direct-fired units 
which achieve nearly 100 per cent combus- 
tion efficiency by burning natural or pro- 
pane gas in a lin@of-flame burner directly 
in the air stream. The series includes 
2, 4, and 6 million Btu per hr, with air 
volumes of 25, 50, and 75 thousand cfm. 


Colorimetric Analyzers 


Bulletin 1156-1 covering its automatic 
colorimetric analyzers has been published 
by Milton Roy Co. 

It describes the industrial instruments 
available for colorimetric determinations of 
trace quantities of substances dissolved in 
liquid process streams. It gives details on 
analyzers for dissolved silica, dissolved 
oxygen, and total water hardness. Sche- 
matic diagrams are included as well as de- 
scriptions of the pneumatic programmer, 
unique sample cells, and devices for measur- 
ing reagent. 


Electronic Signaling Controller 


A four-page catalog describing and listing 
specifications for its new electronic signaling 
controller is now available from Thermo 
Electric Co. 

Designed for two-position (off-on) con- 
trol, this potentiometer type instrument is 
said by the company to be used for accurate 
and automatic control of industrial processes, 
furnaces, ovens, molding machines, casting 
machines, pickling tanks, and extruders. 
The controller may be used with any sensing 
element that generates a d-c signal. Correc- 
tive action occurs almost simultaneously with 
deviation of the input signal from the preset 
control point. 


Bushings, Washers 


A supplement to its Bulletin DU-458A 
dealing with DU dry bushings and thrust 
washers has been published by United 
States Gasket Co., Plastics Div. of Garlock 
Packing Co. The firm is the sole domestic 
source of the British-developed Teflon-lead 
high performance dry bearing material. 

The supplement, designated DU-458A, 
includes new information on dry bushings 
and thrust washers and alternate installation 
tolerances and instructions for fitting bush- 
ings. Also new in this supplement is a com- 
plete list of DU thrust washers currently 
available. This list includes part numbers 
and dimensions of each as well as instruc- 
tions for fitting thrust washers. 











pROTECT Your Machinery 


with 


THOMAS 


ALL METAL 


FLEXIBLE COUPLINGS 


Future maintenance costs and 
shutdowns are eliminated 
when you install Thomas Flex- 
ible Couplings. These all-metal 
couplings are open for inspec- 
tion while running. 

They will protect your equip- 
ment and extend the life of 
your machines. 

Properly installed and opera- 
ted within rated conditions, 
Thomas Flexible Couplings 
should last a lifetime. 





UNDER LOAD and MISALIGNMENT 
ONLY THOMAS FLEXIBLE COUPLINGS 
OFFER ALL THESE ADVANTAGES. 


Freedom from Backlash 
Torsional Rigidity 
Free End Float 


Smooth Continuous Drive with 
Constant Rotational Velocity 


Visual Inspection While 
in Operation 
5 Original Balance for Life 
6 No Lubrication 
7 No Wearing Parts 
8 No Maintenance 


Write for Engineering Catalog 


THOMAS FLEXIBLE 
- COUPLING CO. 


1A, U.S.A, 
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Filter Elements 


A four-page catalog, No. BFD-48, de- 
scribing nine basic filter element materials 
for air, gas, and liquid filtering requirements, 
is now available from Bendix Filter Div., 
Bendix Aviation Corp. 

The various elements are discussed and 
illustrated with cross-section and microscopic 
photographs. Also discussed and illustrated 
are the methods of rating and testing filter 
assemblies, as well as the firm’s clean-room 
facility for assuring ultra-clean metallic 
filters on a production basis. 


Control Valve 


Model 300 three and four-way control 
valve is described in a four-page leaflet 
offered by W. H. Nicholson and Co. 

Nine illustrations, including wash draw- 
ings of cut-away~views and several dia- 
grams, explain operating principle and design 
features. Specifications for the several 
sizes carried in stock are set forth in a chart. 
Text describes the materials used, mainte- 
nance features, throttling characteristics. 


Building Panel 


How Alply, a unique insulating building 
panel, can open up new dimensions for build 
ers and manufacturers, is presented in a 24- 
page brochure offered by Aluminum Com- 
pany of America. 

The panel, which consists of expanded 
plastic beads sandwiched between sheets of 
aluminum, is said to offer less costly and 
heretofore impossible simplification in the 
design and construction of appliances, homes, 
buildings, trailers, and a host of other ap- 
plications. 


Fittings, Flanges 

Tubular Products Div., Babcock & Wilcox 
Co., has issued a 12-page booklet, FB-78, 
as a guide to material selection of carbon, 
alloy and stainless steel welding fittings and 
flanges. 

The booklet covers specifications and 
analyses, effects of alloying elements, mechan- 
ical properties and arc welding procedures, 
as well as general catalog information. 





protection 
with SILENCE 
for the Dramatic 


INLAND STEEL 
BUILDING 


CHICAGO, ILL. 


By operating instantly when flow 
reversal starts or when flow is 
zero Silent Check Valves protect 
against damage from surge pres- 
sures ... eliminate water hammer 
in this new 18-story stainless 
structure. Write for Bulletins— 
No. 654 on the Valves; No. 851 
on Cause, Effect and Control of 
Water Hammer. 


Wiltiams-Hager 


6 
; ~ CHECK VALVES 
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ee 
Architects and Engineers: 
Skidmore, Owings & Merrill 
General Contractor: 
Turner Construction Company 


Refrigeration: 
Economy Plumbing and Heating Co. 





| reactors situated 





THE WILLIAMS 
GAUGE CO., INC. 
149 Stanwix Street 
2Gateway Center Pittsburgh 22, Pa. 
Our 73rd Yeor * 1886-1959 








Looking for latest available data 
on types, sizes, purposes and 
facilities of research and test 
reactors? Then consult the book 
entitled, 


RESEARCH AND 
TEST REACTORS 


Vol. 2, of Nuclear Reactor Plant 
Data. 


Here will be found specific information 
on fifty-three research reactors located 
in the United States and forty-two 
in Canada, South 
America, Western Europe, Asia and 
Australia, which was furnished by re- 
sponsible persons associated with the 
respective projects, and which _in- 
cludes as many of the following details 
and technical data as were available. 


General: Reactor Location and Type. Owner, Opere- 
tor, Designer, Constructor. Cost of Reactor Facility. 
Operating Steff. Annual Operating Cost. Status. 
Design Power. Normal Operating Power, Power 
Density, and Specific Power. Operating Schedule. 
Principal Use of Reactor. To Whom Available for Re- 
search? Fuel: Normal Fresh Fuel Loading. Total Fuel 
Inventory. Expected Average Burnup Before Reproc- 
essing. Fluid Fuel. Solid Fuel. Method of Refuel- 
ing. Reactor: Over-All Active Core Dimensions. 
Core-Containing Vessel Dimensions, Materials and 
Mean Operating Pressure and Temperature. Modere- 
tor. Reflector Thermal Shield. Biological Shield. 
Reactor Control. Primary Coolant: Fluid. Circule- 
tion. Heat Dissipation Method. Average Core Heat 
Flux. Ratio of Maximum to Average Heat Flux. Means 
of Purifiication. Nuclear Date: Fuel Loading. Fluxes. 
Reactivity Coefficients. Burnable Poisons. Research 
Facilities. 


Data collected on each reactor are 
presented on a separate three-page 
form, the latter having been specially 
designed to facilitate their use. 


Additionally, there are diagrams of 
reactor facilities, notes on special 
features, and other supplementary 
material. 


Published, March 1959, 304 pages. 82" x11". 
$7.50 acopy, 20% discount to ASME members 


THE AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS 
29 west 39th St., New York 18, N. Y. 
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World-Wide Guide 


The 1959 edition of Dresser Industries’ 
world-wide guide to equipment and tech- 
nical services has been published and is being 
distributed to executives in the oil, gas, 
chemical, electronic, and general industries. 

The 68-page book is illustrated and pro- 
vides reference to the many products and 
services supplied by the Dresser group of 
companies throughout the world. Con- 
venient lists of Dresser representatives and 
their addresses in various countries are also 


included. 


Water Control System 


Advantages, principle of operation, and 
typical diagrammatic drawings of Bailey 
Meter Co. three-element feed water control 
systems appear in new, eight-page bulletin, 
No. 530. 

Installation photographs are presented 
along with chart reproductions showing con- 
stant drum level under varying load condi- 
tions. 











Self-Threading Nuts 


An eight-page bulletin gives data on line 
of Palnut Company’s self-threading nuts 
which form their own threads while tighten- 
ing on studs of any malleable materials, in- 
cluding zinc and aluminum die-cast; also 
on rods, wire, and pins of steel, aluminum, 
brass or plastic. 

The booklet includes engineering and as- 
sembly data, torque-tensile factors, advan- 
tages compared with threaded studs, nuts 
and push-type fasteners, dimensions, and 
typical applications. 


Nickel-Copper Wire 


A revised edition of Technical Bulletin 
T-3, containing the latest basic technical 
data on nickel-clad copper wire, has been 
published by Riverside-Alloy Metal Div., 
H. K. Porter Co. Two charts are incorpor- 
ated into the folder to show the mechanical 
and electrical properties of the bi-metal. 
The revised technical bulletin also includes 
photographs of typical applications. 


A new edition of its booklet on design and 
cost comparison of heat exchangers using 
Trufin, has been announced by Wolverine 
Tube, Div. of Calumet & Hecla, Inc. 

The 19-page catalog explains where Trufin, 
the integral finned tube should be used, how 
fins affect the design of heat exchangers and 
fouling factors, and a comparison of this 
and bare tube exchanger costs. Also in- 
cluded are conversion charts for various 
alloys. 


Check Valves 


A two-page circular, No. 588, describing 
check valves, has been published by the 
Lunkenheimer Co. 

The circular illustrates and lists, with 
specifications, some of the many types of 
check valves in the firm’s line—bronze, iron, 
and steel for boiler feed lines for air, water, 
and steam lines; and for controlling chemical 
and gaseous fluids. 





When it’s 


SPRINGS 


everyone's fancy 
furns fo 


‘DUDEK: BOCK 


FOR LEAK-DETECTION DEVICES 


NITROUS 
OXIDE 


EASILY 
SNIFFS OUT 
MICROSCOPIC 
LEAKS 


WIRE FORMS—SPRINGS 
and METAL STAMPINGS 


D-&-B Parts deliver top performance 

at lower cost! Years of KNOW-HOW 

and quality control guarantee Wire 

Forms, Springs and Stampings that 

are easily assembled . . . withstand 

stress . . . and perform under the 
most trying conditions! 


qREE 


Brochure 


Write, Wire or Phone 

DICKENS 2-1020 
for ESTIMATES and /~> 
DELIVERY DATES /*~ 


D2 
DUDEK & BOCK sprinc mre. co. DUDEK? sats 
4014 W. GRAND AVE., CHICAGO 51, ILL. . 


ADVANCE SPRING CORPORATION (a division of Dudek 4 & 
1749 W. Carroll . 


uN 


Chicago 172, Illinois 
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Infrared determination of nitrous oxide provides a safe, 
sensitive and flexible method of leak detection. This method 
is not affected by usual atmosphere components such as 
moisture, carbon dioxide and hydrocarbons. In addition, 
nitrous oxide will not harm pieces being tested and is more 
economical than other gaseous agents. 








OHIO NITROUS OXIDE: ODORLESS AND INERT * NONTOXIC 
© NONCORROSIVE © NONFLAMMABLE * ECONOMICAL 











FREE TECHNICAL AID is available in the use of nitrous 
oxide for leak detection. For further information, please 
request the following bulletins: 


1A Chemical, Physical and Pharmacological Properties 
of Nitrous Oxide with Results of Corrosion Tests 


1B Gas Service Equipment for Nitrous Oxide Supply 


<ai> 
OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 


{A Division of Air Reduction Compony, Incorporated) 0) 
MADISON 10, WISCONSIN 
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FLUORINE 
BOMB 
CALORIMETRY 


Fluorine bomb calorimetry 

has been considered by many a 
thermochemist as he vainly 
struggled to react a stubborn 
compound with oxygen. 
However, the extreme chemical 
reactivity of fluorine presents 
difficult problems in handling and 
containment. Recently at 
Argonne, thermochemists have 
collaborated with scientists 
skilled in the techniques 

of fluorine chemistry to make 
fluorine bomb calorimetry a 
reality. Important thermochemical 
data is now being obtained on 
substances not amenable to 
conventional oxidation 

bomb studies. Many of the 
compounds which are used in 
high temperature chemistry 
because of their resistance to 
oxidation will be studied 

with this promising new 
thermochemical tool. 


Staff positions 
available for qualified 


Mathematicians * Physicists 
Chemists ¢ Chemical Engineers 
Physical Metallurgists 
Mechanical Engineers 
Metallurgical Engineers 
Electrical Engineers 

Technical Writers 


‘ Anyone 


ATIONAL LABORATORY 
Operated by the University of Chicago under 
contract with the United States Atomic Energy Commission. 
Professional Personnel Office 
P.O. Box 299-P5 + Lemont, Illinois 














GROUND 
/ CLUTTER 


RECEIVER Fs TARGET SIGNAL 
NOISE (F + fe +f) 


FILTER 

















TARGET SIGNAL CLUTTER 


(F +f, +f) (F + fa) 


Continuous Wave pitbocae ledbiegt Radar is 
" Superior to pulse radar for detecting low-flying tar- 
_ gets. Even. using special techniques, pulse radar 
~ echoes from low-flying targets are obscured by 
- ground clutter. However, the unique character of 
peg he ON Tg eae 
signal from ground clutter. 

The inrept rar nc on and ack he tre 
Doppler frequency “automatically 
positioned narrow bandpass filter. This bandpass fil 
ter also rejects most of the noise, clutter, false signals 
and interference, thereby assuring top system per- 


This CW intercept radar is one of the many interest- 
> Sra engineered in Raytheon’s Maynard 


PROFESSIONAL ASSOCIATION WITH A FUTURE 


Raytheon has excellent openings for qualified engineers and _ turing engineering of complex electronic equipments. Please 
physical scientists with BS or advanced degrees. Positions write Donald H. Sweet, Government Equipment Division, 
are available in systems, development, design or manufac- Raytheon Company, 624 Worcester Rd., Framingham, Mass. 


Engineering Laboratories: Wayland, Maynard, Sudbury, Mass.; Santa Barbara, Calif. 
Manufacturing Facilities: North Dighton, Waltham, Mass. 


GOVERNMENT EQUIPMENT DIVISION 


— 


AEROSPACE 


Excellence in Electronics 





9900-HP 
TERRY TURBINE 


plays an important role in compressor testing at Joy 


Joy Manufacturing Company puts Terry high-speed turbine 
reliability to good use in its development facility at Buffalo, 
New York. This 5500-hp multistage turbine is used for testing 
centrifugal and axial-flow compressors. It provides speeds up 
to 9,000 rpm. 

The long, trouble-free life of Terry high-speed turbines 
stems from two sources: (1) more than 50 years of successful 
experience in making turbine drives exclusively, (2) a will- 
ingness to build something extra into each machine to assure 
its reliability. 

There’s a reliable Terry turbine for you in sizes up to 
6000 hp. In special cases higher outputs can be capped. 

For more information about Terry multistage turbines, ask 
for a copy of bulletin S-146. 


THE TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONN. 11-1215 
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One of the ways to judge a skilled crafts- 
man is by the tools he uses. They’re in- 
variably the best he can find — chosen to 
lighten his work, sharpen his skills. And, 
if the craftsman is a draftsman, they are, 
more often than not, products of K&E. 


It may be that some of these products have 
escaped your attention (after all, we offer 
something over 8000 items). That’s why 
we suggest you pay a visit to your K&E 
dealer whenever you can. It’s a liberal edu- 
cation on what’s new — as well as what’s 
tried and true — in drafting equipment. 


You'll find many products like these which 
can be highly useful in your work... 


K&E “Quick Set"* Bow Compass 


The most remarkable feature of this com- 
pass is the speed and ease with which you 
can change settings—from diameters of 12 
inches to 1/16 inch. With one hand, you 
can increase or decrease radii instantly and 
exactly. To go from small to larger radius, 
just press a spring release, and the legs will 


expand automatically. Stop approximately 
where you want, and make precise adjust- 
ments with a micrometer screw. To go 
from large to small, simply squeeze the 
legs of the compass together, then adjust 
precisely. 


The K&E Quick Set combines the rigidity 
and precise adjustment of a standard bow 
compass, the simplicity and speed of a 
friction type compass, plus the finger tip 
control of K&E’s unique design. You have 
to try the Quick Set to appreciate it fully. 
Two types are available. The N1071 fixed 


MECHANICAL 


ENGINEERING 


" Cepmatinsecipent te tec skamairnaanmian tesat ia: 


| 
Some Ideas for your file of practical infor 
| 


mation on drafting and reproduction 
from 


- KEUFFEL & ESSER CO.-—————-—-——-4 


leg pencil compass, and the N1070 com- 
bination with interchangeable pen and 
pencil inserts. Both come with a box con- 
tairing leads and spare needles. And with 
the N1070, a pen handle is provided for 
the pen insert which permits its use as a 
ruling pen. The compass can also be used 
as a divider by substituting one of the 
spare needle points for the lead in the pen- 
cil insert. 








Marathon® Ruling Pens 


K&E Marathon Long Line and Wide Line 
Ruling Pens (1092) hold an extra large 


I'd like more information on: 
C1] K&E Quick Set Compass 
(] Marathon Ruling Pens 


Name & Title 


Company & Address 


KEUFFEL & ESSER CO.., Dept. ME-7, Hoboken, N. J. 


[] Please send me the name and address of my nearest K&E Dealer. 


ink supply — draw lines up to eight times 
longer than ordinary ruling pens. And 
because they are pre-set, line widths are 
always uniform, easy to match with com- 
plete accuracy. Ink flow is regular and 
even, lines are always sharp and clean 
edged. 


An important feature of K&E Marathon 
Ruling Pens is that they will not leak. They 
can be laid on the work surface without 
risk of ink flowing out. That means you 
can fill several pens of different widths, 
use them as freely as you'd use pencils, 
They’re easy to clean, too, 


K&E Marathon Long Line Ruling Pens are 
available individually in line widths of 
.006, .009, .013, .020 inch — or in sets of 
three pens in line widths of .009, .013, .020 
inch in a Leatherite case. Marathon Wide 
Line Ruling Pens come in line widths of 
.030 and .060 inch. 


Leroy® Height and 
Siant Control Scriber 


A versatile new Leroy scriber is now avail- 
able which greatly expands the variety of 
lettering possible from a standard Leroy 
template. 


Now, with the new Height and Slant 
Control Scriber (3237-12), you can form 
characters from vertical to slanting at any 
angle up to 45° , 

forward. You can 

vary height from 

60% to 150% of 

the size of letters 

on the template 

used. The width 

of letters remains 

the same. 


Combinations of height and slant can be 
set quickly and easily. You just loosen the 
knob, move the scriber arm to the desired 
combination of height and slant, and tight- 
en. That’s all there is to it. 


Stop in to see your nearest K&E dealer 
and ask to see these three products—small, 
perhaps, but mighty handy in the drafting 
room. Or drop us a line by mailing the 
coupon below... 


(0 Leroy Height and Slant 
Control Scriber 


a ap a» aw ob ow ow ow oe os 


—1613 


a 
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HELP US KEEP THE 
THINGS WORTH KEEPING 


». 


A boy keeps days like these 
all his life. Some day he’ll | 
trundle his own sons in a 
barrow too—remembering 
the jolly, peaceful man-to- 
man times spent with his 
father. 

So many precious things 
like this depend on peace. 
And peace depends upon so 
many things. For instance: 
peace costs money. 

Money for strength to keep 
the peace. Money for science 
and education to help make 
peace lasting. And money 
saved by individuals to keep 
our economy sound. 

Every U.S. Savings Bond 
you buy helps provide money j 
for our country’s Peace 
Power —the power that helps 
us keep the things worth 
keeping. 

Are you buying as many 
Bonds as you might? 


a Xx 


* 3 aa < 4% % nay 
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Photograph by Harold Halma 


BUY U.S. SAVINGS BONDS 
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The U.S. Government does not pay for this advertising. The Treasury Department thanks . 
The Advertising Council and this magazine for their patriotic donation. kom aa 
se 
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years of operation at the 


Possum Point Power Station of... 
VIRGINIA ELECTRIC and POWER COMPANY 


With Green RG Fans, of course. 


Somehow, you just expect Green fans to give years of trouble-free operation. 


When Virginia Electric and Power Company planned their Possum Point 
Power Station, with Stone & Webster consulting, they selected Green RG 
Fans for both induced and forced draft. 


Green RG Fans are rugged, reliable, self-cleaning and accessible. 


When you want trouble-free fan performance — consult Green. 


The Green RG is a centrifugal fan whose 
blades are forward curved and backwardly 
inclined with blade tips approaching a 
radius of the wheel. Design achieves a 
streamlined air passage with a minimum 
of turbulence. 


This is the induced draft Green RG Fan installation at the 
Possum Point Power Station. %" housing and inlet boxes. 
Y," scroll liners. Diamond checkered floor plate blade 
liners. Air-cooled, self-aligning sleeve bearings. 600 HP, 
880 RPM motors. 


BEACON 3, NEW YORK 
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NOTABLE ACHIEVEMENTS AT JPL... 


PIONEERING IN SPACE RESEARCH 


Another important advance in man’s 
knowledge of outer space was provided 
by Pioneer III. This, like many others of a 
continuing series of space probes, was 
designed and launched by Jet Propulsion 
Laboratory for the National Aeronautics 
and Space Administration. JPL is admin- 
istered by the California Institute of 
Technology for NASA. 

During its flight of 38 hours, Pioneer III 


was tracked by JPL tracking stations 
for 25 hours, the maximum time it was 
above the horizon for these stations. 
The primary scientific experiment was 
the measurement of the radiation en- 
vironment at distances far from the Earth 
and telemetering data of fundamental 
scientific value was recorded for 22 hours. 
Analysis of this data revealed, at 10,000 
miles from the Earth, the existence of a 


belt of high radiation intensity greater 
than that observed by the Explorer 
satellites. 

This discovery is of vital importance as 
it poses new problems affecting the dis- 
patch of future vehicles into space. The 
study and solution of such problems 
compose a large part of the research and 
development programs now in extensive 
operation at the Laboratory. 


CALIFORNIA INSTITUTE OF TECHNOLOGY 
JET PROPULSION LABORATORY 
A Research Facility operated for the National Aeronautics and Space Administration 
PASADENA, CALIFORNIA 


COMPUTER ANALYSTS . IBM-704 PROGRAMMERS 
. STRUCTURES AND DEVELOPMENT ENGINEERS 


ENGINEERING PHYSICISTS . 


AERONAUTICAL ENGINEERS . RESEARCH ANALYSTS . DESIGN ENGINEERS 


OPPORTUNITIES NOW OPEN * APPLIED MATHEMATICIANS . 


IN THESE CLASSIFICATIONS 
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Snowed under with equipment details? 
...call in American-Standard 


When you do you'll be surprised at the time you save 
in selecting components for air conditioning, heat- 
ing, ventilating, heat transfer, dust collection, and 
adjustable-speed power transmission. 

You see, with American-Standard* Industrial Divi- 
sion you draw from the combined American Blower, 
Ross Heat Exchanger, and Kewanee Boiler product 
lines and engineering backgrounds. Just one source 
is responsible for quality and performance in equip- 


ment that is designed, engineered, and manufactured 
to work together. 

There are offices in all major cities to serve you. And 
the man who calls speaks your language: He's a 
seasoned graduate engineer with long experience 
in recommending equipment in many varied fields. 
Call today. American-Standard Industrial Division, 
Detroit 32, Michigan. In Canada: American-Standard 
Products (Canada) Limited, Toronto, Ontario. 


* Amsnican-Standard and Standard » are trademarks of American Radiator & Standard Sanitary Corporation. 


American-Standard 


INDUSTRIAL DIVISION 


AMERICAN BLOWER PRODUCTS 


MECHANICAL ENGINEERING 


ROSS PRODUCTS 


KEWANEE PRODUCTS 
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NEW ASME PUBLICATIONS FOR THE POWER FIELD 


1959 ASME BOILER AND PRESSURE VESSEL CODE 


In this edition have been incorporated the more than 500 changes made in the rules during 
the past three years and published in the addenda to the 1956 code. It applies to the construc- 
tion, welding, inspection, stamping, recording of data, material specifications, and promoting safety 
in the use of power boilers. Code rules are presented in eight separate sections entitled: 


Power Boilers $ 5.00 Suggested Rules for Power Boilers $3.00 
Low-P Heating Boil 1.25 Unfired Pressure Vessels 6.00 
aa ape Welding Qualifications 2.25 
Miniature Boilers . Boilers for Locomotive (Rules in this Code are 

Material Specifications 15.00 those approved in1952) lao 


Price of all eight sections and binder: $36.00 


CORROSION DEPOSITS IN BOILERS AND GAS TURBINES 


An extremely valuable reference for anyone interested in the causes of boiler and gas-turbine 
deposits, their composition and corrosive effect. It is a critical summary of all available informa- 
tion concerning the factors that influence the disposition of solids and cause corrosion of metals on 
the gas side of boilers and in gas turbines. The first of the seven chapters of the report is con- 
cerned with mineral constituents in coal and in heavy fuel oil and their behavior during combustion. 
Succeeding chapters take up the SO, and SO,, the physical aspects of disposition, the origin and 
composition of deposits and the methods of minimizing them, high temperature corrosion effects, 
corrosion of metals exposed to combustion gases below 400 F, and the removal of solids from 


combustion gases. 
Price: $6.00 


POWER REACTORS 


VOLUME 1 OF NUCLEAR REACTOR PLANT DATA. The book reflects the design and construction 
activities of the field and the progress towards particular objectives. This second edition has been 
expanded to include foreign as well as domestic nuclear reactors designed for the production 
of electric power (only domestic reactors were included in the first edition). The data presented 
were supplied by the design agencies responsible for each plant and include plant location; 
reactor type; status; estimated plant costs; electric power data, nuclear data; information 
on the fuel elements; also on the reactor from core over-all dimensions to moderator, re- 
flector, shielding, refueling, core heat flux, etc.; reactor control; the primary and secondary 
coolant systems; and the steam system. Data are presented on a standardized form and sche- 


matic diagrams are included to show heat removal and utilization cycle. 
Price: $3.75 


RESEARCH AND TEST REACTORS 


VOLUME 2 OF NUCLEAR REACTOR PLANT DATA. One of the most valuable tools of the atomic age 
are the reactors used for research and testing. Here, for the first time, is a book that provides 
factual information and data about most of the world’s research reactors. Specifically, fifty- 
three facilities in the United States and forty-two located in Canada, South America, Western 
Europe, Asia, and Australia are included. The power output from them ranges from zero watts 
to over 175,000 kilowatts and the reactor facilities cost from a few thousands to over fifty 
million dollars. The administrative and technical data concerning each installation were obtained 
directly from the operators or builders and are tabulated on a standard form. Reactor location, 
cost of reactor facilities, operating costs, design power, principal use of reactor, the applicable 
fuel, nuclear data, details on the reactor, and information on the primary coolant are some of the 
items covered. 


Price: $7.50 
20% discount to ASME members 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29 West 39th Street New York 18, N. Y. 
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Pacific Process Pump EXTRAS 
bring EXTRA PROFITS to you! 


EXTRA CORROSION ALLOWANCE—AIl Pacific Process 
pumps are custom-built with case casting thick- 
ness in excess of actual pressure-temperature 
requirements. This provides a liberal allowance 
for corrosion-erosion and a high safety factor. 


EXTRA HEAVY CONSTRUCTION— Pacific process pumps 
are engineered to combine the strength necessary 
for continuous heavy duty service with design 
simplicity and accessibility for low maintenance 
cost. All parts in contact with pumped liquid may 
be fabricated from any commercially available 
ferrous or non-ferrous metal. 


EXTRA LONG LIFE— Guided inlet flow reduces fric- 
tion losses—insures minimum required NPSH. 
Dynamically, radially, and axially balanced mov- 
ing parts eliminate vibration that would cause 
damage to rings, bushings, bearings, packing or 
mechanical shaft seals and excessive radial and 
thrust loads on bearings. Result—greatly in- 
creased availability for profitable operation. 


Write for bulletins—please specify pump type. 


PACIFIC PUMPS INC 


A Division of Dresser Industries, Inc. 





n extra feature in 


TYPE SVC 
To 850°F.— 25 to 3200 GPM 
To 600 PSIG — To 650 DIFF. HD. FT. 


TYPE HVC 
To 850°F.— 600 to 4500 GPM 
To 600 PSIG—To 1000 DIFF. HD, FT. 


TYPE RHC 
To 500°F.—50 to 3000 GPM 
To 700 PSIG—To 1300 DIFF. HD. FT. 


TYPE AC 
To 850°F.— 100 to 2500 GPM 
To 1000 PSIG —To 2600 DIFF. HD. FT. 
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ASE 


HUNTINGTON PARK, CALIFORNIA Offices in All Principal Cities 
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have you reserved 


your copy of the 


l 
| 
| 

Vv 
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Mechanical 


Catalog? 


here's what this one volume contains: 
@ Names and addresses of over 3,500 manufacturers—all the known suppliers of 
@ Over 5,000 engineered products—equipment, parts and materials 


@ Over 250 pages of manufacturers’ product catalogs and specifications including photographs 
and detailed drawings 


@ 20-Page catalog of ASME publications: Codes, Standards, Periodicals, and Books. 
You'll find MECHANICAL CATALOG easy to use because it is edited exclusively for you, the 
mechanical engineer, by mechanical engineers. 


Every product category known to be of interest to you is alphabetically listed and cross-listed in the 
Directory. 


Under each primary listing you'll find the names and addresses of manufacturers. Those whose 
catalogs are filed in MC appear first under each heading, their names in bold face. Page numbers 
lead you straight to their specifications in the catalog section. 


This new edition of MECHANICAL CATALOG (the 49th) is as up-to-date as exhaustive checking 
with both manufacturers and engineers can make it. We think you'll find it one of ASME’s most 
valuable services and one of your most useful reference sources. 


If you have not already requested your copy, fill oul and mail the coupon promplly. 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


29 West 39th Street, New York 18, N. Y. 


Miss Ricky Hoffman 
Catalog Manager 


Please send me my copy of the 1960 Mechanical Catalog. Member 0 
I have not previously requested a copy. Nonmember 0 
Name 

Title 

Company 

Business Address 


Principal Product or Service 
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Challenging Engineering Opportunities 


at CATERPILLAR 


be a part of the company building the world’s most complete 
line of earthmoving equipment 


responsible positions available in 


RESEARCH — DESIGN 
DEVELOPMENT 


Find the satisfaction of growth and 
stability within a growth com- 
pany — where imaginative men are 
creating products for highway 
construction — industry — farms — 
national defense — products 
which build a better world. ENGINE DEVELOPMENT LABORATORY 
Caterpillar offers top ranking Research and Develop- Fuel injection, turbocharged engines, combus- 
ment opportunities — stimulating Hon, etc. 
assignments — professional 
and personal advancement. You'll 
° . VEHICLE COMPONENTS LABORATORY 
associate with the leaders and oe > one 0 gp an sas 
: F h: New power shift transmissions, transmissions, 
pioneers in this field — and have controls, clutches, final drives. 
at your command the finest 
equipment, laboratories and de- 
velopment facilities. Please write us, tell- VEHICLE DEVELOPMENT LABORATORY 
ing all about yourself. Inquiries Quantitative and comparative performance eval- 
are confidential, uation, soil mechanics, full scale load analysis. 


of course. 


GAS TURBINE LABORATORY 
Design, ignition, fuel and combustion systems, 


PRODUCT AND APPLICATION 
ENGINEERING DESIGN 
Engines, systems, fuel injection, tractor, trans- 
mission, vehicle configuration, earthmoving ma- 


(Below — New Caterpillar Technical ohinery. 


Center presently under construction) 


SEND RESUMES To: 
John A. Myers — ME-79 


Professional and Technical Employment 


CATERPILLAR 
TRACTOR CO. 


PEORIA, ILLINOIS 
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GET ALL 
THE FACTS 
ON THIS 
COMPACT NEW 
HEAT EXCHANGER 


This new rotary Air Preheater (the rotor is pictured above) 
is more efficient than any unit of its size ever developed — 
up to 90% efficient because of the rotary heat exchange prin- 
ciple. That is, the elements rotate continuously through the 
hot exhaust gases and the incoming cold air. You get maxi- 
mum heat recovery because the heat doesn’t have to pass 
through the heat exchange medium. 

This compact new unit (maximum housing size 13” x 55”) 
handles up to 400,000 cu. ft. per hr. at temperatures up to 
1000°F, at pressures up to one atmosphere. (Models are 
adaptable for higher temperatures and pressures.) Stainless 
steel heating elements insure corrosion resistance; carbon- 
graphite seals insure effective sealing even at top tempera- 
tures. Heavy-duty shock-resistant military model used by U.S. 
Navy on nuclear submarines weighs only 190 lbs; commercial 
models are significantly lighter. 


Send for free data — Air Preheaters range in size from compact 
11” x 20” rotary units described above to huge heat exchangers 
big enough to serve public utility boilers (90% are Air Preheater 
equipped). But, big or small, the problems of recovering Btu's are 
much the same and Air Preheater can put this experience to work 
for you—to help you save fuel dollars and increase productive 
capacity. So write today to Dept. ME, The Air Preheater Corp. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17, N.Y. 
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Opportunities Unlimited 


ENGINEERING SOCIETIES 
PERSONNEL SERVICE _ INC. 


(AGENCY) 
SECURITY...TOP WAGES... 
CHALLENGING ASSIGNMENTS 


Qualified Engineers! Thousands of positions available with 


leading organizations... Employer pays fee in many cases. 
Under the auspices of the Five Founder Engineering Societies 
and affiliated with other renown Engineering Societies, 
E.S.P.S. offers many years of placement experience in addition 
to world wide contacts. 


Write for E.S.P.S. weekly Bulletin of Positions Available. . . 
See a partial listing of available positions in Personnel Section. 


DON’T DELAY—REGISTER TODAY 


Offices In Major Cities In U. S. 


Chicago Detroit 
84 East Randolph St. 100 Farnsworth Ave. 


New York 
8 West 40th St. 


San Francisco 
57 Post St. 





MECHANICAL 


ENGINEERING 








THESE FEATURES 


Make The BS&B 


"TO 


TODAY’S OUTSTANDING 
VALVE IN ITS CLASS! 


BS&B Super 70 Control Valves are 
widely used with instruments to control 
pressures, temperatures, liquid levels and 
flow. They efficiently handle gas, air, 
vapor, steam or liquids in a wide variety 
of applications. Valve bodies are avail- 
able with either the patented clamp ring 
—float ring closures—up to 600# ASA— 
or the conventional flanged-gasketed 
type closures in ratings up to 2500# ASA. 





° 


BY N 


Nee “3 mS 
| 


wy w W 
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DP Body w/clamp ring— DP Body w/flanged- SP Body w/clamp ring— SP Body w/flanged- 
float ring closure gasketed closure float ring closure gasketed closure 





1. Direct, Reverse and Pressure Balanced 8. 2-Piece Forged Steel Clamp Ring 
VALVE BODIES AND Actuator ; , 9. Type 303 Stainless Steel Packing 
2. Diaphragm Plate of Ductile Iron Follower 
INNER VALVES REVERSIBLE 3. Movided Diaphragm of Buna-N With 10. Heavy Duty Adjustable Bolted 
Nylon Inserts Construction 
WITHOUT ADDITIONAL PARTS 4. Pressed Carbon Steel Case 11. Teflon CVU, TA and GA Packing 
5. AISI 303 Stainless Stee! Stem 12. Solid Cast, Step-Type Design 
6. Tempered Steel Spring, Precision 13. Flanged-Gasketed Closure 
Calibrated To Within + 2% 14. Clamp Ring—Float Ring Closure 
7. Ductile Iron Yoke 15. High Capacity, Stable Flow Body 





For the location of your nearest BS&B Sales Office or 
Representative, consult your Chemical Engineering Cat- 
alog or Refinery Catalog. Or if you prefer, write directly 
to us for detailed information. 


Brack, Sivaucs & Bryson, Inc. 


Controls Division, Dept. 4-FQ7 
7500 East 12th Street Kansas City 26, Missouri 
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THERE’S 


DeZurik Valves have so many advantages over ordi- 


nary valves it may seem too good to be true. They open 


easily ... close tight. . 


turn... need no lubrication .. 


. open or close with a quarter- 


. never freeze! 


What accounts for this seeming magic? 


ECCENTRIC ACTION 


This principle, exclusively 
DeZurik’s, permits the plug to 
touch the valve body only when 
the valve is closed. The resilient 
plug-facing seals tight every time 
on any line. Opening the valve 
backs the plug away from the 
seat and the plug swings open 
easily . . . without friction ... 


without lubrication! 








OPEN FULL 





“yr 


DEAD SHUT 








DeZurik Valves are avail- 


able in a full range of 


models and metals and in 


sizes from ! 


>” thru 20” with 


lever, gear, or remote op- 


eration. 


See the DeZurik 


representative in your area, 


or write for details. 


DeZuRIK 


CORPORATION 


SARTELL, MINNESOTA 
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A FUNK TRANSMISSION 
MADE THE DIFFERENCE 
HERE... 


On this Bucyrus-Erie Hydro- 
crane, a FUNK-designed 
transmission drives three 
hydraulic pumps at the same 
time. 


Placed between the engine 

and the pumps, FUNK’s 

compactly-built transmission 

saves space by taking only a 
fraction of the room needed for chains and belts. Saves on 
cost, too. Requires less service and is much safer. 


Another example of how FUNK MODULAR POWER 
UNITS can be combined in an unlimited number of 
arrangements — without expensive engineering costs. 


Let FUNK solve your power transmission problem. 





Box 577-E 
Coffeyville, Kan. 








MECHANICAL ENGINEERING 
June, 1959 CARD INDEX 
Human Engineering, H. P. Van Cott. 
Electronic Computers for Petroleum...... 
The Computer at Work, R. J. Baxter; Technical 
Calculations, W. S. Pickrell; Compressor Stations, 
J. T. Manry III; Natural-Gas Systems, L. R. Henry 


Vol. 81, No. 6 
, 50 


and R. B. Peritz; Pipeline Investment, T. R. pees 
A Maintenance Control Center, L. G. Stine 
Efficiency and Safety in Stamping Presses. . 
Specification and Selection, Carl Pearson 
Safety, Norman Dunlap 
External Deposits and Corrosion in Boilers and Gas Turbines, 
B. A. Landry 
The Profession of Mechanical Engineering, M. P. O’Brien 
Education in Transition, J. H. Keenan 
Editorial... . ‘ 
Breifing the Record 
Photo Briefs 
European Survey 
ASME Technical Digest 
Comments on Papers..... 
Reviews of Books 
Books Received in Library. 
ASME Boiler and Pressure Vessel Code. 
The Roundup 
The ASME News. 


Gor Reference 


A 20-PAGE LIST OF 
ASME PUBLICATIONS 


is included in the 
1959 MECHANICAL CATALOG 


Copies from this List are obtainable from 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Publication-Sales Dept. 
29 West 39th St., New York 18, N. Y. 
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Here are two of our newly developed hea cs double 


ection industric!l Hydraulic Cylinders. 


These 


cylinders ore designed to meet the mest rigid re- 
quirements of industry. All ore heavy duty steel. 
Type (A) is a heavy duty, press type cylinder with 


bores of 3", 5"’, 


6" and 8" — thrust ronges up te 75 


TONS et 3000 PSI. 
Type ( B) is an internal cap type cylinder with bores 


of 1-1/2", 2”, 
thrust ronge from 2"' 


2-1/2", 3", 1/2" and 4". Hos a 


to 48°’. Delivers up to 18,850 


pounds thrust on 1500 PS line pressure. 
For COMPLETE LISTING of our tremendous ON- 
THE-SHELF stocks and prices — Send for Cot. No. H-59 





i 
YO. 


AS ¢ 
zowas ©S 
Motor designed to 
face mount any Aircraft 
type Hydraulic Pump. Made to meet 
the most rigid requirements of in- 


1C 


2/7TO/ 
SPEEDREDUCER 


Precision built for Army Gun 
Control Mechanism. Gear 
ratio gives approx. 90 RPM 
with direct drive 1750RPM 
motor. Can be belt driven with up to 1/2 
HP motor. Has ball bearings thro ughout. 


dustry. For continuous duty with a 
high starting torque. Available in 
115/230 V, 1 phase or 220/440 V, 
3 phase — 60 cycle AC. Sizes from 
3/4 to 15 HP. Pressures up to 3000 
PSI. Write for Cat. H-59 for complete 
patella and other Bargains. 


‘Sw. Pe cc Ker 
Hos 500 Ib. per ft. 
capacity. 12’' wide 
curved steel frame 
. with guard rail. 5 
rows of 2"’ dia, 5/8"" face ball bear- 
ing steel wheels. Unit is 45° ACR on 


35" center line radius. Each MS 
—_— 


unit couples to next at ends. Ideal for remote machinery controls. 
Unused, excellent condition. EAA, | Both units (used) No. H-EX-1SU 27.50 
SAVE up te 85% on HYDRAULIC Valves, Pumps, Cylinders, Motors, etc. 
We have the Lorgest On-the-shelf stocks in the country. Write for Cot. H-59 


% Pay by M.O. or check. P.O.s accepted from D&B firms rated 


Will operate conveyors, timing i aed 


devices, etc. 21 to] gear ratio. 
NOTE: Many other gear Bargains in stock. 
Write for Catalog Supplement H-59. 


| HYDRAULIC REMOTE CONTROL 
MASTER & SLAVE 


When connected with 1/4’’ 
tubing these units act as 

a precision, remote power 
transmission unit. Moving 
master handle causes the 
slave arm to respond in 
exact ratio to the master. 














F-2% or better. 1/2 deposit with C.0.D.s. All items shipped 
freight or postage collect. 


2263 E. Vernon Ave. Dept. ME-79, Los Angeles, Calif. | 
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STEEL FORMS 


Telescoping and Non-Telescoping Forms for tun- 
nels, sewers and conduits ... Air Locks and Lock 
Doors for concrete bulkheads . . . Jumbos for drill- 
ing, timbering and concreting . . . Head Frames, 
Cages, Special Muck Cars, Muck Bins, and Self- 
Dumping Skips . . . Special Equipment for under- 


ground construction. 
Tunnel and Mine Equipment Division 


LARGE O. D. STEEL AND ALLOY PIPE 


We have earned a reputation as a dependable 
source for fabricated pipe to meet a wide variety 
of applications. Carbon steel, stainless steel, nickel 
clad, stainless clad, monel clad, wrought iron... 
from 14” diameter and larger. Piling, dredge pipe 
and all accessories for the pipe line are our spe- 
cialties. 


-- Steel Plate Division 


Write, wire or phone for quotations and other 
information without obligation. 


POSEY IRON WORKS, INC. 


LANCASTER, PENNSYLVANIA 
New York Office: Graybar Building 


DIVISIONS: Steel Plate Fabrication @ Industrial Heating 
Brick Machinery and Mixers @ Tunnel and Mine Equipment 


Gray Iron and Steel Foundry @ 


MECHANICAL 


Iroquois Asphalt Plant 


ENGINEERING 


DOO eveevee 


gocecccocooooooooocs 


SOUTHWEST 


“Monabalt” ° 


SELF-ALIGNING BEARINGS 


PLAIN TYPES ROD END 


TYPES 


PATENTED U.S.A 
World Rights Reserved 





CHARACTERISTICS 
ANALYSIS RECOMMENDED USE 


Stainless Steel Ball and Race { For types operating under high 


temperature “en 1200 degrees F.). 

For types operating under ae radial 
ultimate loads (30 -893,000 Ibs.). 

For types operating under normal loads 
with minimum friction requirements. 


Chrome Alloy Stee! Ball 
and Race 


Bronze Race and Chrome 
Steel 


Thousands in use. Backed by years of service life. Wide variety of 
Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in similar 
size range with externally or internally threaded shanks. Our Engi- 
neers welcome an opportunity of studying individual requirements 
and prescribing a type or types which will serve under your demand- 
ing conditions. Southwest can design special types to fit individual 
specifications. As a result of thorough study of different operating 
conditions, various steel alloys have been used to meet specific 
needs. Write for Engineering Manual No. 551.Address Dept. ME-59. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 





STEEL PLATE FABRICATION 
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(Hhanin orrers vou MORE 2 
wACTUATORS | 


1542 & 1544 SERIES 
DOMOTOR POWERED 
ACTUATORS 


Two types, “Direct 
Thrust” (illustrated) 
or “Lever” units are 
available for any ap- 
plication requiring 
accurate positioning 
in response to a pneu- 
matic signal, such as 
butterfly valves, 
dampers, turbines 
and engine governors. 
Guaranteed position. 
ing accuracy of better 
than 0.001” per inch 
of stroke over the 
complete range of 
piston travel is com- 
bined with a smooth 
operating action that 
provides an accurate, 
stable output force. 


Write for Bulletin 1236-ST 
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Your choice OF ADVANCED DESIGNS 


WITH MORE PRECISE POSITIONING AND 


DYNAMIC RESPONSE CHARACT 





600 SERIES 
STROKE POSITIONING 
ACTUATORS 


Offered primarily for 
the control of variable 
speed drives, rheo- 
stats, pumps and 
cams, as well as con- 
trol valves, with 
strokes up to 6 inches 
and forces up to 2510 
pounds of thrust. 
Compact and rugged, 
for easy mounting on 
existing equipment. 
May be operated from 
a standard 3-15 psi 
instrument signal, 
with a positional ac- 
curacy within 0.001” 
per inch of stroke. 


—_<_ 
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10,000 SERIES 


PNEUMATIC-HYDRAULIC 


ACTUATORS 

For valves requiring 
strokes to 6 inches 
and thrusts to 100,000 
Ibs. Furnished on 
body assemblies 
where process condi- 
tions require very fine 
valve response, hi- 
speed and stability. 
Operate on 1500 psi 
oil supply system 
from any common in- 
strument air signal. 


THE ANNIN COMPANY 

















20,000 SERIES 
ELECTRO-HYDRAULIC 
ACTUATORS 


Provide a means of 
converting an electri- 
cal signal to a power- 
ful hydraulic position- 
ing force, where high 
speed of response 
and stable operation 
are required under 
extreme conditions of 
pressure differentials, 
high velocities and 
large volume loads. 


1040 S. Vail Avenue, Montebello, California 


MECHANICAL 
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TOGGLE ACTUATORS 

For process requirements where the un- 
balanced forces are extremely high, or 
where large through-puts are required, 
Three types are offered: pneumatic 
positioning, pneumatic on-off, and 
manual control, all embodying the tog- 
gle actuator; or a manual control ar- 
rangement can be combined with the 
pneumatic positioning or on-off toggle 
actuator. 
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positions open «© positions wanted © equipment, material, patents, beoks, 
instruments, etc. wanted and for sale © representatives © sales agencies © 
business for sale «© partnership «+ capital « manufacturing facilities 


ANSWERS to box number advertisements should be addressed to given box 


number, care of ‘Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 


RATES: Classified advertisements under this heading in MECHANICAL ENGINEERING are inserted at the rate of $4.00 a line. $2.00 a line to members of ASME. Seven words 
to the line average. A box number address counts as one line. Minimum insertion charge, 5 line basis. Display advertisements carried in single column units of multiples 
of one inch at flat rate of $40.00 per inch per insertion. Copy must reach us not later than the 10th of the month preceding date of publication. 





POSITIONS OPEN 


PROFESSIONAL PERSONNEL REQUISITION 
CONTROLS ENGINEERS 


Marquardt’s Controls and Accessories Division has estab- 
lished a position of leadership in the field of power system 
controls. Developing controls with high reliability; fast, 
precision response and extreme environmental capabili- 
ties provides challenge to creative engineers. If you have 
appropriate education and experience, investigate these 
job opportunities. 


CONTROLS DESIGN— To create components for pneumatic and 
hydraulic control systems. Work ranges from wig’ piston 
actuators to complex speed computing devices. All designed 
for high sensitivity, fast response, extreme environmental 
conditions and light weight. Should be experienced in ma- 
—— ene and have an understanding of basic design 
analysis. 


CONTROLS ANALYSIS — To investigate aircraft and missile con- 
trol problems through the application of analysis methods 
in mechanics and dynamics, heat transfer, compressible 
flow, and seryvyomechanisms, Position offers opportunity for 
creative engineering. 


CONTROLS DEVELOPMENT — Opportunit to create workable 
controls components. Must have a “feel” for hardware and 
desire to undertake broad engineering responsibility. Oppor- 
tunity to solve “on-the-spot” engineering problems utilizing 
pneumatic and hydraulic control analysis techniques. 


For additional information, please write : 


Mr. Floyd E. Hargiss, Manager “s 

Professional Personnel, Dept. 

aa ay oe —_ 

1 atico ree E 

Van Nuys, California arquardt 


CORPORATION 
Van Nuys & Pomona, California — Ogden, Utah 
Subsidiary: Cooper Dy Corp., M , Calif 





MECHANICAL 
ENGINEERS 


Creative engineers. . .to translate 
development ideas into practical 
mechanical equipment for chemical 
R&D laboratory pilot plants 
involving a wide field of endeavor. 
Opportunity to develop non- 
routine assignments from 
conception through startup. 
BS/ME with 3-7 years’ experience. 
@ Career opportunities 


@ Relocation allowance 
@ Extensive benefit program 


Please send complete resume to 
Personnel Department 


American Machine & 
Foundry Company 


689 Hope St_—Springdale, Connecticut 








CREATIVE 


PETROLEUM PRODUCTION 
ENGINEERS 





MECHANICAL ENGINEER 


Graduate with 3-5 years’ experience for 
position in Central ults Section of an 
upstate New York utility. Applicant must 
have a thorough knowledge and interest in 
thermodynamics, instrumention and con- 
trols, basic power plant cycles, thermal 
efficiency and good analytical ability. 
Work includes devel Pp t of incr tal 
cost data. Opportunity for creative think- 
ing. Salary open. Liberal benefits. Send 
resume and general salary requirements. 





Address CA-6720, care of ‘‘Mechanica! Engineering.” 











CHIEF ENGINEER 


A successful machine tool building 
company is seeking a Chief Engineer 
with administrative as well as design- 
ing experience. This company is one 
of the leaders in the industry. An ex- 
cellent opportunity for a young engi- 
neering executive who wants to be part 
of a growth company. Send complete 
information to: 


Address CA-6722, care of ‘‘Mechanical Engineering.” 








RESEARCH 


Ph.D.—Physical Chemists, Physicists, 
Chemical Engineers, Petroleum Engi- 
neers, and Mechanical Engineers. 0 to 
3 years’ experience—fundamental and 
applied research in hydraulics, petro- 
physics, surface chemistry, reaction 
kinetics, and photoelasticity. 


New facilities, suburban location, ex- 
panding organization, liberal publica- 
tion policy, generous employee bene- 
fits, salaries commensurate with quali- 
fications. 


Please apply by letter, giving details of 
your training and experience, by writ- 
ing to CA-6707, care of “Mechanical 
Engineering.” 








e Nuclear Reactor « Ceramics 
e Instrument and Control 
Sanderson & Porter is engaged in 
the design and development of a 
high temperature, gas cycle Peb- 
ble Bed Reactor for the Atomic 
Energy Commission. Our New 
York office has superior positions 
open for engineers experienced in 

the following areas: 

* Reactor Engineers—core and sys- 
tem nuclear analysis; shielding 
and hazards; design; test and op- 
eration of nuclear reactors. 

* Ceramist—research and devel- 
opment of ceramic fuel elements. 
* Instrument and Control Engi- 
neers—test and power reactor sys- 
tems. 

If you are interested and quali- 
fied, please write, sending com- 
plete resume, to Personnel Manager. 


SANDERSON & PORTER 


72 Wall Street, New York 5, N. Y. 








MECHANICAL 


ENGINEERING 
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Expanding the Frontiers 
of Space Technology in 


ELECTRO- 
MECHANICAL 
DESIGN 


pace Division has com- 
capability in more 
40 areas of science 
technology. As sys- 


ms manager for such 


projects as the Navy 
POLARIS FBM,; DIS- 
“COVERER Satellite; 
Army KINGFISHER; 
' Air Force Q-5, X-7 and 
_X-17, the Division is 
» heavily engaged in all 
» phases of design and 
~ packaging. 
_ ENGINEERS AND 
SCIENTISTS 
» If you are experienced in 
‘A “electro-mechanical design 
| or packaging with specific 
_ knowledge of electronic 
. packaging; wiring design; 
_ harness assembly; igni- 
»-tion and separation sys- 
_ tems design or auxiliary 
" power systems design, we 
invite your inquiry. 
Write: Research and 
» Development Staff, Dept. 
_ G-40, 962 W. El Camino 
Real, Sunnyvale, Cali- 
fornia. U.S. citizenship 


| 


DIVISION 


Systems Manager for the 
Navy POLARIS FBM; 
DISCOVERER SATELLITE; 
Army KINGFISHER; 
' Air Force Q-5 and X-7 


SUNNYVALE, PALO ALTO, VAN NUYS, 
_ SANTA CRUZ, SANTA MARIA, CALIFORNIA 
jee CAPE CANAVERAL, FLORIDA 
ALAMOGORDO, NEW MEXICO © HAWAII 


Fs poner ae 


Ot cag 


ea 
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MECHANICAL 
DESIGN ENGINEERS 


Earthmoving experience, with success- 
ful record in design and development 
of heavy mechanical equipment, crawl- 
er tractors, bulldozers, winches and 
tractor attachments. 
Work includes layout and design of 
heavy machinery for construction and 
mining. 
Permanent positions open, for those 
qualified, with one of the nation’s 
fastest growing heavy machinery man- 
ufacturers. 
Location — Salt Lake City, Utah — 
in the mountain West, where you 
can breathe clean air, and drive 
from home to work in less than 
20 minutes 

Send Complete Information and 

photograph to Dept. SXB 


THE EIMCO CORPORATION 


P O. Box 300. Salt Lake City 10, Utah 








MECHANICAL OR 
CHEMICAL ENGINEERS 


Research and development positions open 
with rapidly growing samalacbenar of fuel 
injectors and spray 

RESEARCH ENGINEER: Prefer gradu- 
ate engineer with 2-5 years’ experience. 
Position involves nozzle fo al evaluation, 
and data analysis. Familiarity with fluid 
flow, liquid atomization, and fuel tech- 
nology desirable. 

PROJECT ENGINEERS: Require —_~ 


ate engineers with 2-5 years’ ex 
di and develop s 1 fue fuel eee 


noz: for rockets and aircraft gas-turbine 
engines. Desire background in product 
design, including drawings and specifica- 
tions related to the manufacture of small 
precision parts to satisfy exacting perform- 
ance requirements, and familiarity with 
fluid flow and flow metering, combustion, 
and physical properties of liquids. 
ASSISTANT PROJECT ENGINEER: 
Graduate engineer with 0-2 years’ experi- 
ence to assist Project Engineer in desi 
and development of fuel injectors for air- 
craft gas-turbine engines. Background 
similar to that of Project Engineer. 


DELAVAN MANUFACTURING COMPANY 
811 Fourth St., West Des Moines, Iowa 
Attn: Mr. K. B. Luskin 











MECHANICAL 
ENGINEERS 


ae . uipment Engineering Section 

est Virginia Pulp and Paper 
thes has immediate openings for 
Mechanical Engineers 2 at their Re- 
search and Dev i 
located at Covington, Veco 


JUNIOR PROJECT ENGINEERS 


Requires degree in mechanical engi- 
neering with or without experience. 
Age to 30. 


SENIOR PROJECT ENGINEERS 


Requires degree in mechanical engi- 
neering and experience in the ma- 
chinery field or the paper industry. 
Age to 35. 


These positions require versatility, 
creativity, and a high degree of me- 
chanica! ability to do responsible 
project engineering work. orking 
field: Paper converting and finish- 
ing machinery. Willingness to travel 
between plants is essential. 





Salaries open. 


Send complete résumé in confidence 
to— 


Research Director 
WEST VIRGINIA PULP 
AND PAPER COMPANY 
Covington, Virginia 








MECHANICAL 


ANALYTICAL 
ENGINEERS 


Requirements: BS in Mechanical En- 
gineering or AE degree, 2-5 years ex- 
perience in one or more of the 
following: 1) small turbo-machinery 
(compressor, turbines, fans) 2) light- 
weight heat exchangers 3) thermo- 
dynamic cycle analysis 4) air 
conditioning. air and vapor cycle 
refrigeration. 


Duties: Work includes both applied 
theoretical and experimental analysis 
starting with initial design and con- 
tinuing through prototype. Involves 
performance computation defin- 
ing configurations of components and 
complete systems to meet specifica- 
tions. Opportunity to utilize IBM 704 
and 705 for complex methods of 
analysis. 

Join a technical group whose facili- 
ties and background knowledge are 
unrivalled in the industry. Your tal- 
ents will be employed in the develop- 
ment of advanced concepts, and also 
in internal consulting work on prob- 
lems encountered by the Design and 
Development Engineering Groups. 

Very pleasant urban or suburban 
living conditions . . . opportunity for 
tuition-paid post graduate study ... 
generous relocation allowance. 

This Division of United Aircraft is 
now actively engaged in product di- 
versification and development of jet 
aircraft equipment, ground support 
equipment and missile components. 


Reply to Mr. A. J. Fehlber 


Technical Employment Supervisor 


HAMILTON STANDARD 
Div. of 
UNITED AIRCRAFT 
CORPORATION 


441 Bradley Field Rd. 
Windsor Locks, Conn. 








ENGINEERING. 





ENGINEERS—SCIENTISTS 








Seek and Find 
Daring New Goals 
and Rewards with 
General Electric’s 
Growing 





























FLIGHT PROPULSION 
DIVISION® iw cincnnar 


(-formerly Aircraft Gas Turbine Di- 
vision, recently renamed to match its 
expanding product goals.) 











i and scientists enjoy 
of new and stim- 














(_ iS eos arena 
Nw, . .+. high Mach powerplants using 


aon high energy fuels (Jet Engine Dept.) 











+ ++ + Commercial jet powerplants 
(Commercial Engine Operation) 





. «++ @xotic propulsion systems for 
At Los Alamos, the many-faceted field of engi- Os Se eee See Se 


plasma and ion power sources 
neering offers inspiration to skilled, imaginative 
. . « » developing production tech- 


(Flight Propulsion Laboratory Dept.) 
professionals. Fascinating design and development niques for unusual materials and 
design configurations (Production 


projects in chemical, metallurgical, electrical and Engine Dept.) 
mechanical engineering are a vital part of the Advancement opportunities 
Laboratory’s diversified research program. And rae ey 


— 50% of our professional 
engineering is just one of the many scientific ac- Our e staff has more than 


peo; earn promotion every year. 
doubled since 1955. 


tivities in which far-seeing men and women find 


a challenge at the Laboratory of the future. OS 


MENTS IN CINCINNATI FOR 
Engineers and Scientists experienced in: 
For employment information, 


‘ Controls Mechanical Desi 
write to: Personnel Director foun a 


ee . Quality Control Engineering 
Division 59-66 Compressor Design & Development 
Mechanical Design Reliability 
Test Systems Development 
...+. and many others. 


los Jalamos I 


scientific laborato For further information on the oppor- 
tunities that will let you use your tal- 
OF THE UNIVERSITY OF CALIFORNIA ents better, send your resume to D. 

LOS ALAMOS, NEW MEXICO Mark Peters, Bidg. 100, Dept. 41-MG 


FLIGHT PROPULSION DIVISION 
GENERAL @@ ELECTRIC 


Cincinnati, Ohio 
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Engineers & Metallurgists in 


Cryogenics 


This integrated growth company is foremost in the development, 
design, manufacture, construction and operation of plants for the 
low-temperature production of pure liquefied gases, missile fuels, 
tonnage oxygen,—and separation of complex mixtures of low molec- 
ular weight gases for the chemical, petroleum, metallurgical and steel 
industries. 


These positions have been DESIGN ENGINEER 
created in the expansion Seeks ME with progressively responsible assignments in piping, vessels ond genet paat 
of our Engineering and design in chemical, refinery or low-temperature fields. nowledge of ASA PIPING 
CODE required, as well as experience directing draftsmen. Other design openings avail- 
Development activities. able for men with background in process equipment and/or recent ME degree men who 
Each offers a challenging rated in top third scholastically and are interested in piping, vessel and instrument design. 
opportunity for professional 


PROCESS ENGINEER ... 
participation in technical 


Unusual opening for recent ChE to work in Chief Engineer’s office to begin training in 
and scientific areas in both 


process work in Cryogenics. Must be top-flight student to qualify. 
cial and def METALLURGICAL ENGINEER ... 
Organize, initiate and investigate program directed toward improvement of existing 
programs. metallurgical processes or evaluation of new processes. Conduct laboratory test and 
follow through with steel mills. Open hearth or electric furnace background helpful 
Also opening for BS or MS in metallurgy if ranked top third scholastically. 


JUNIOR ENGINEERS... 


Limited openings for highly selective recent ChE graduates who attained excellent col- 
lege records and wish to undertake creative development work in field of Cryogenics. 


Hin Produ. 
-- INCORPORATED 
P.O. Box 538 





Reply in confidence 

and detail to 

Donald Blackmore, 
Technical Personnel Manager 


Allentown, Pa. 

















MECHANICAL AND METALLURGICAL ENGINEERS 


(Research, Product Design and Development) 


RESEARCH 
ENGINEERS 





Challenging positions are avail- 
able in research for men with 
B.S. to M.S. degrees in Me- 
chanical Engineering, Chemi- 
cal Engineering, or Aero- 
nautical Engineering with ex- 
perience in the fields of rocket 
propulsion, ballistics, and case 
design. 


We offer you an opportunity 
to use your initiative and crea- 
tive ability in an atmosphere 
conducive to accomplishment. 
These positions afford assucia- 
tion with some of the leading 
engineers in this field. 


Excellent employee benefits in- 
cluding liberal vacation policy 
and tuition free graduate 
study. Please send resume to: 


E. P. Bloch 
ARMOUR RESEARCH FOUNDATION of 
Minois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 


VALVES for high pressure-temperature 
services including nuclear power. Con- 
tact R. A. Kampwirth, Edward Valves, 
Inc., 1200 W. 145th St., East Chicago, 


INSTRUMENTS and electronic pnevu- 
matic control systems for power and 
process industries. Contact G. S. Ander- 
son, Republic Flow Meters Co., 2240 Di- 





Indiana. versey Parkway, Chicago 47, Illinois. 


Subsidiaries of Rockwell Manufacturing Company 




















MAKE USE OF THE OPPORTUNITIES SECTION 


If you desire capital or have it to invest; if you have a patent 
for sale or development; if you have on hand used machinery 
for disposal, or if you want such equipment; if you have copies 
of publications, or a set of drawing instruments to dispose of; if 
you need help or want a position, in fact, anything to be offered 
that somebody else may want, or anything wanted that somebody 
else may have—use a classified advertisement in MECHANICAL 
ENGINEERING for quick results. 
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How far 
can 
an engineer 


go 
at AC? 


Ee IM 


B. EXPERIENCED ENGINEERS 


SPECIAL 
EDUCATION 
PROGRAMS 


C. ENGINEERING sy PERVISORS 





Finest ‘‘in house”’ programs anywhere 


When you work in AC's instrumentation business, AC 
offers free comprehensive training programs that will 
help you grow professionally and enhance your status. 
Just look at these opportunities . . . 

Program A—for recent graduate engineers—gives you 
a solid foundation in the theory and application of 
inertial guidance systems and servomechanisms. You 
attend classes three hours per day for four months, 
all on company time. 

Program B—for experienced engineers—consists of up- 
grading studies in inertial guidance, servomechanisms, 
environmental problems, engineering math and physics, 
plus advanced state-of-the-art courses. Time—during 
working hours or evenings. 


Program C—for ail engineering supervisors—involves 
management training developed by a team of AC 
executives and University of Chicago industrial relations 


experts. Sixty one-half-hour sessions give you a solid 
grounding in management techniques. 

These thoroughly practical courses—taught by univer- 
sity professors or recognized AC specialists—constitute 
AC educational ‘‘extras.'’ AC offers them in addition 
to their educational assistance programs for men who 
wish to study for degrees in nearby universities. 


You may be eligible for training 


If you are a graduate engineer in the electronics, 
electrical or mechanical fields, or if you have an ad- 
vanced degree in mathematics or physics, you may be 
able to participate in these programs while you work 
on AC's famous AChiever inertial guidance system or 
a wide variety of other electromechanical, optical and 
infra-red devices. 

For more details, just write the Director of Scientific and 
Professional Employment: Mr. Robert Allen, Oak Creek 
Plant, Dept. F, Box 746, South Milwaukee, Wisconsin. 


Inertial Guidance Systems @ Afterburner Fuel Controls @ Bombing Navigational 
Computers @ Gun-Bomb-Rocket Sights @ Gyro-Accelerometers @ Gyroscopes 
Speed Sensitive Switches @ Speed Sensors ¢ Torquemeters @ Vibacall ¢ Skyphone 


SPARK PLUG #@ THE ELECTRONICS DIVISION OF GENERAL MOTORS 


MECHANICAL ENGINEERING 
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OPPORTUNITIES”: . . «173-179 


ALCO PRODUCTS NEEDS 


fy REEEEEEEEE SEEGER K EY p E RSO 8 K E L 
HH 


FOR NUCLEAR POWER 
ENGINEERING DEPT. 


REPORT DIRECTLY TO THE MANAGER 


HEAD REACTOR ENGINEER 


Supervises section responsible for reactor analysis, reactor 
experiments, thermal and hydraulics, mechanical core 
design, and mathematics. 


Advanced Technical Degree required. Ph.D. desirable. 
Several years’ experience in Nuclear Reactor Science and 
Engineering necessary, plus experience in technical ad- 
ministration. 


CHIEF PROJECT ENGINEER 


Administers and executes all projects in accordance with 
approved schedules and prepares and submits proposals. 























Establishes and maintains effective controls and schedules 
on all projects. 

Advanced degree desirable. Must have several years of 
direct line supervisory experience of engineering projects— 
preferably nuclear. 


HEAD PLANT SYSTEMS ENGINEER 


Supervises plant design engineering for the application of 
nuclear energy. Responsible for materials technology, in- 
cluding radio-chemistry and chemical engineering. 





Advanced Technical Degree desirable. Several years of 
plant design experience necessary. Nuclear experience 
desirable. 


Please send complete resume in confidence 
to: G. Y. Taylor, Administrative Services 


ALCO PRODUCTS 


INCORPORATED 
Schenectady 5, New York 





MECHANICAL ENGINEERS 


For challenging positions in Mechanical Engineering Section of one of the 
leading processors of corn and soybeans. Positions involve mechanical and 
structural projects covering changes, improvements and additions to plant 
processes and buildings. Have openings ranging from beginning position 
for inexperienced B.S. graduate to position calling for 3 to 8 years’ ex- 
perience. 


Growth and development opportunities with research minded company 
in expanding industry located in modern midwest city of 80,000. 


For information send resume to G. M. Prust. 


A. E. Staley Manufacturing Company, Decatur, Illinois. 





Electrical Engineers. 


Graduate; at least 5 years’ experience de- 
sign of industrial plant power and lighting 


Mechanical Engineer. 

Graduate; at least 5 years’ experience de- 
sign of industrial, process and power plant 
layout and piping. 


Piping Draftsmen. 


Experienced design and detailing of in- 
dustrial and process piping systems. 3 
to 5 years’ experience. 


company paid hospitali- 

, life imsurance and retirement 

. 40-hour week. New air condi- 

tioned offices, liberal salary. Permanent 

positions with excellent opportunities for 

advancement. Send complete resume of 

education ~~ hanes with salary re- 
quirements to 


PALMER AND BAKER ENGINEERS, INC. 
P. O. Box 346 Mobile, Ala. 

















CONTROL ENGINEER 
DESIGN ENGINEERS 


We have an unusually interesting 
opening for a CONTROL SYSTEMS 
ENGINEER in our expanding de- 
velopment and engineering group, 
offering a unique opportunity to be- 
come acquainted with many opera- 
tional phases of our integrated, 
multi-plant operations. This engineer 
will work with our various project 
groups on the specification and design 
of all types of controls for newly de- 
veloped production equipment. He 
will have a title of PROJECT ENGI- 
NEER and will be given whatever 
drafting or engineering assistance 
that may be required. Age: 25-35 
with B.S. or M.S degree. Willingness 
to travel between equipment manu- 
facturers and our various plants is 
essential. Salary is open. 


Immediate openings for DESIGN 
ENGINEERS in our expanding de- 
velopment engineering group to work 
on a variety of interesting problems 
covering many phases of our inte- 
grated multi-plant operations. If you 
have several years of machine design 
experience and would like to do 
design and development work on 
new automatic or semi-automatic 
paper converting machinery, then we 
have the right opening for you. Age: 
25-30 with B.S. or M.S. degree. 


Salary is open. 
Send complete resume in confidence 


to: 


Research Director 
WEST VIRGINIA PULP 
AND PAPER COMPANY 

Covington, Virginia 
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ENGINEERING 


ENGINEERS 
positions of 


UNIQUE 
RESPONSIBILITY 


on 


MISSILE 
CONTROL 
SYSTEMS 


Opportunity for engineers with 2 
or more years professional ex- 
perience in the mechanical, ma- 
rine, electrical or electronics fields 
to take complete charge of static 
and operational tests of equip- 
ment and systems in Polaris mis- 
sile fire control and navigation, 
missile launching and handling, 
nuclear reactor control and 
instrumentation, electric power 
generation and distribution, high- 
pressure air and hydraulic service 
systems and many other equally 
challenging submarine systems. 


General Dynamics’ Electric Boat 
Division, best known as _ the 
birthplace of the nuclear pow- 
ered submarine, is active in many 
diverse R&D areas, including 
large control systems for a pre- 
cise radio telescope and the 
world’s largest wind tunnel, as 
well as simulators and training 
devices for missiles, submarines 
and other weapons systems. 
These positions afford a high de- 
gree of responsibility and the op- 
portunity to broaden in technical 
experience. If you are interested, 
please write details of your back- 
ground and experience to James 
P. O’Brien, Technical Employ- 
ment Supervisor. 


GENERAL 
DYNAMICS 


ELECTRIC 
BOAT 
DIVISION 


GROTON, CONNECTICUT 


MECHANICAL ENGINEERING 


POSITIONS OPEN 





WANTED 
ELECTRICAL ENGINEER 


Design Engineer for automatic control 
and general design work. Board work in- 
volved. Excellent opportunity in large 
central engineering office. Give experi- 
ence and salary range with application. 
Location South. 


Address CA-6729, care of ‘Mechanical Engincering."* 





ENGINEERING FACULTY being expanded in E. E., M. E., and 
1. E., ts in vigorous institution. Positions at various 
level, depending upon education and experience; M. S. or higher 
a desired. Now offering graduate +m also, in BE. 
. Prefer interests as follows E., circuit theory, 
electrical machinery, and electronics; in M. E., aerodynamics and 
fluid mechanics, with 2/3 teaching, 1/3 research; in I. E., mane- 
facturing engineering, cootrol systems, and metallurgy. Send 
full background to Bean, College of Engineering, University of 
Bridgeport, Park Avenue, Bridgeport 4, Connecticut. 





MECHANICAL ENGINEER. We anced a man with « lot of 
drive who can design machinery, then follow it through the 
shop and make the installation in the customer's plant if neces- 
sary. We design and manufacture special gg ‘mostly 
ceramic machinery, and our business is nationwide ¢ are in 
Western New York State, near metropolitan and vacation areas 
The education and recreational facilities are excellent. Contact 
Personne! Manager, A. J. Wahl, Inc., Brocton, New York 





SALES ENGINEERS WANTED 


for New York, St. Louis, Cleveland, De- 
troit, Baltimore, San Francisco, and El 
Paso, Texas. Prefer graduate Chemical, 
Electrical, or Mechanical Engineers with 
two or three years’ industrial experience. 
Trainees will receive intensive training 
course with daily classroom instruction at 
Waterbury factory before assignment to 
district office. Mail reply to 


H. E. Beane, Vice President 
THE BRISTOL COMPANY 
Waterbury 20, Connecticut 








GENERAL 
MAINTENANCE 
SUPERINTENDENT 


A nationally-known industrial chemical 
producer has an opening for a qualified 
mechanical engineer as plant mainte- 
nance superintendent in one of its major 
plants. 


Position responsibilities involve ad- 
ministration of the overall maintenance 
program in a multi-unit chemical proc- 
ess plant. 


Applicants should have 10-15 years’ 
previous experience in plant mainte- 
nance and engineering with recent ex- 
perience in maintenance supervision. 


Please submit a resume of background 
and experience to Professional Employ- 
ment Manager. 


U.S. Industrial Chemicals Co. 
Div. of National Distillers & Chemical Corp. 
99 Park Ave., New York 16, N. Y. 











REPRESENTATION WANTED 


REPRESENTATIVES WANTED—MAXIMUM EARNINGS. No 
door-to-door canvassing. Training by mail. Write to Fortuna 
Offices, P.O.B. 49, Vienna 1/8 Austria 





ELECTRONIC POSITIONING CONTROL—Representative and 
U.S. Sales Agent wanted by Italian Manufacturer of Automatic 
Electronic Control for positioning stee! plates and seructurals io 
drilling, punching and similar operations. U.S. Patents pending 
Prototype now in uctive operation in U.S. Representative 
must be M. E. and able to supervise design, construction and erec- 
tion of special drives for U. S. buyers. He must have access to 
prospective users: steel fabricators, shipyards, aircraft industries 
etc. Address CA-6700, care of “‘Mechanical Enginecring.” 


The United States Army Transportation Supp! A & Maintenance 
Command, 12th and Spruce Streets, St. Louis, has vancancies 
for ENGINEERING POSITIONS: Aeronautical Development 
Engineer, Aeronautical Engineer, Mechanical Engineer, Electronic 
Engineer, Acronautical Power Plant Engineer, Materials Eo- 
gineer, and General Engineer. The salaries for these positions 
range from $5,430 to $11,355 per annum. The minimum age limit 
is 18 with no maximum. In addition to a college degree 1, 2, or 3 
years’ experience in one of the above fields is necessary. Apply by 
contacting the Civilian Personne! Office at the above address. 





TWO TEACHERS, Department of Mechanics and Monsiche. 
One, department head, Ph. D. mechanical engineering 

Degree — for second position. B.S. or M.S. also con- 
sidered cach mechanics, strength of materials, thermodynam- 
ics, applied electricity, general physics. Salary and rank de- 
— on qualifications. Apply President, Montana School of 
Mines, Butte, Montana 





ASSISTANT PROFESSOR —Faculty position available for Septem- 
ber 1959. Ph.D. degree required. Work is of both advanced 
undergraduate and graduate level in aerodynamics. Opportunity 
for research. Salary dependent upon training and experience 
Apply to Head, Departement of Acronautical Engineering, Uni- 
versity of Cincinnati, Cincinnati 21, Ohio 





RESIDENT ENGINEER WANTED. Graduate engineer with 
experience in — of construction on water, a - 
steam power and/or building construction. Location rally 
midwest, but assignments may be to other areas in U Estab- 
lished midwest consulting engineering firm. Reply in detail 
Address CA-6668, care of ‘‘Mechanical Engineering.” 





HOSPITAL PLANT OPERATIONS SUPERINTENDENT. 
Directs the maintenance and engineering activities of a 700 bed 
general hospital. Requiries M.E. or E.E. degree Salary; 
$7,943-$9,360. Apply Flint Civil Service Commission, Municipal 
Center, Flint 2, Michigan 





TWO INSTRUCTORS: Mechanical Eagineering—Heat Power 
and Machine Design. Minimum salary $4500 for nine months for 
B.S. Degree. Stare ember 12. Write Prof. E. C. Lawson, 
University of North Dakota, Grand Forks, North Dakota 





POSITIONS WA NTED | 


PLANT ENGINEER or Maintenance Engineer position desired by 
Graduate Mechanica! Engineer, 25 years’ experience in Design, 
Maintenance and Construction of Petro Chemical, heavy chemical 
and acetate fibre plants. Address CA-6702, care of ‘‘Mechanical 
Engineering." 





EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


SALARIED POSITIONS—$6,000 to $35,0000. We offer the orig- 
inal personal employment service (established 48 years). Pro- 
cedure of high standards individualized to your a? require- 
ments. Identity covered. Particulars—R. W aby, Inc., 562 
Brisbane Bidg., Buffalo 3, N. Y. 





REPRESENTATIVES AVAILABLE 


MINNEAPOLIS MANUFACTURER'S AGENT contacting in- 
dustrials, consulting engineers and mechanica! contractors 
wants additional mechanical line blished 12 
years’ with two registered mechanical engineers as sales staff 
Address CA-6728, care of ‘Mechanical Engineering.” 











See Advertisements 
on preceding pages. 
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Manufacturers of Equipment not included 


RATES: One-inch card announcements inserted at rate 
of $25 each issue, $20 per issue on yearly contract 


ar cues | PROPANE GAS PLANTS 


BLACK & VEATCH , 
CONSULTING ENGINEERS ENGINEERS # CONS RUCTORS * CONSULTANTS and 
POWER PLANT SPECIALISTS Anhydrous Ammonia Plants 


Electricity — W ater—_Sewage— porn 

Reports, Designs, a = mstruction id ti St , Hydro, Di i) 

Mien and Rates Ea ey PEACOCK CORPORATION 
1200 N. BROAD ST., PHILA. 21, PA. Box 266, Westfield, N. J. Adams 2-6258 

















1500 etude Lake arm Kansas City 14, Mo. 








PETER F. LOFTUS CORPORATION 
Power Plants, Structures 
Transmission Systems 


\Gy} GILBERT ASSOCIATES, INC. : ; : 
Engineers and Consultants Design and Consulting Engineers 
map eneditie guna Design, Supervision, Inspection 
Appraisals Reports 


, 


Design and Supervision of Construction 
Structural * Civil 
SARGENT & LUNDY 


wptanten © flecutedt Alar ann 

initary @ emice! Lebdoratory 

Business and Economic Research Nuclear ° Architectural 
SEABING. PAL Weshinsor =. NATIONAL BANK BUILDING 


140 S. Dearborn St., Chicago, Ill. 





New York 








HARZA ENGINEERING COMPANY STANLEY ENGINEERING 
WELD TESTING COMPANY 


CONSULTING ey ~ ve 
E. Montford Fucik vin V. Davis Qualification of Operators—Supervision 
Richard D. Harsa Inspection—R h Consulting Engineers 
Hershey Building 208 S. LaSalle Street 
Chicago 4, Illinois 


Mydsegioctte many Fo Dams 
nsmissio: 
F mony cory ee ean NATIONAL WELD TESTING BUREAU Muscatine, la. 
Basin lopment 1154 Hanna Buildin 
400 West Medien Street Chicago 6 Pittsburgh Testing Laboratory, Pittsburgh, Pa. Cleveland 15, ‘Ohic. 








JACKSON & MORELAND, INC. SVERDRUP & PARCEL 
JACKSON & MORELAND INTERNATIONAL, Inc. GUY B. PANERO ENGINEERS Engineers—Consultants 
Engineers and Consultants CONSULTING ENGINEERS Design © Construction Supervision 
Electrical—Mechanical—Structura! 7 
Design and Supervision of Construction for 630 Third Avenue Steam and Hydroelectric Power Plants 
Utility, Industriel and Atomic Projects New York 17, New York Power Systems @ Industrial Plants 
Surveys—Appreisals—Reports , Studies @ Reports 
Machine Seton —Technical re Tel: YUkon 6-4949 
‘WwW YORK Sen Francisco ST. LOUIS Washington 


BOSTON 








TERMEC SA. 


Engineers a Consultants 


M. W. KELLOGG An announcement in this 
LATIN AMERICA 


Piping Systems Flexibility Analyses 
SEND FOR BOOKLET section will acquaint others Petroleum Field end Industrial 
DESCRIBING THIS SERVICE ; Applications; Corrosion Mitigation 
with your specialized practice. Apartado Este 4575 Cable) TERMEC 
Caracas, Venezuela 


The M. W. Ketoas Company 
711 Third Avenue, New York 17, N. Y 
































The above consultants are available 


to work out solutions 


to your engineering and management problems. 
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POUNDS 


SPRINGS 


were just going along for the ride! 


ORIGINAL DESIGN RE-DESIGN nee of mounting cost enact: a user of auhiet 
springs asked for a complete design check. Redesigned by 
A.S.C. engineers, required stresses were met by a slight change 
in wire size, allowing a reduction in number of coils from 10 to 7. 
This meant a saving of 70 pounds of material per thousand 
springs. Because of the shorter length of wire, coiling and 
grinding speeds were increased, heat-treating time reduced. 
Saving to the customer—40%. 

How about the springs you use? A consultation on your 
specifications costs you nothing. Just contact any Division of 
Associated Spring Corporation. For a handy reference to spring 
action, write for ‘Spring Design and Selection—in brief.”’ 


10 coils—.120” wire 7 coils—.105” wire 
130 Ibs. of wire per 60 Ibs. of wire per 
1M springs 1M springs 


Associated Spring Cor poration General Offices: Bristol, Connecticut 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y. Raymond Manufacturing Division, Corry, Penna. Seaboard Pacific Division, Gardena, Calif. 
B-G-R Division, Plymouth and Ann Arbor, Mich. Ohio Division, Dayton, Ohio Cleveland Sales Office, Cleveland, Ohio 
Gibson Division, Chicago 14, Ill. F. N. Manross and Sons Division, Bristol, Conn. Dunbar Brothers Division, Bristol, Conn. 
Milwaukee Division, Milwaukee, Wis. San Francisco Sales Office, Saratoga, Calif. Wallace Barnes Steel Division, Bristol, Conn. 
Canadian Subsidiary: Wallace Barnes Co., Ltd., Hamilton, Ont. and Montreal, Que. Puerto Rican Subsidiary: Associated Spring of Puerto Rico, Inc., Carolina, P.R. 
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A case 


for *-™ Split-Case 
Centrifugals! 


Typical installation in Toledo averages 
80.314% wire-to-water efficiency for year! 


Exceptionally high and depend- 
able efficiency with steady, low- 
cost operation year after year— 
that’s the report from a host of 
municipalities and industries 
using Fairbanks-Morse pumps in 
their pumping stations. 

Why? Ask stations like Collins 
Park High Service in Toledo, O., 
where five Fairbanks-Morse 36- 
in. Split-Case Centrifugal Pumps 
have been giving superb perform- 
ance for 17 years. The No. 3 
pump in the photo pumped 
6,065,590,000 gallons in one year 
alone, handling 26.13 percent of 
the plant total, and consuming 


just 3.55 kilowatts hours per mil- 
lion foot gallons! 

Your Fairbanks-Morse Field 
Engineer welcomes you to inspect 
many other reports like this from 
his files—reports revealing why 
no other manufacturer can match 
the experience of Fairbanks- 
Morse in providing pumps and 
drivers for both municipality and 
industry. Your F-M Field Engi- 
neer will be glad to work with 
your own engineers in selecting 
the best equipment for your spe- 
cific requirements. Write 
Fairbanks, Morse & Co., 600 S. 
Michigan Ave., Chicago 5, Ill. 


See Sweet's Product Design Catalog File for complete F-M Pump Line: 


FAIRBANKS-MORSE 


a@ name worth remembering when you want the BEST 





ub. Borg-Warner Corp. PUMPS « SCALES « ELECTRIC MOTORS « DIESEL, DUAL FUEL AND GAS ENGINES 


Zonolite Co. LOCOMOTIVES « COMPRESSORS » GENERATORS « MAGNETOS «+ HOME WATER SYSTEMS 
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OUTSTANDING oe 
The 5 advantages are: One-point lubrication; 
E XC LU & | Vv E ADVAN TAG E 4 2) complete and uniform lubrication of the 


packing assured by the lubricant dispersion 
ring; 3) removable packing chamber permits 
IN TH E replacement of packing without removing 
expansion joints from the line; 4) rugged 
R E vo LU T | @] N A RY ha 7 WwW outward limit stop is provided by internal 
guide and, in addition, an outer guide is pro- 
vided; 5) support base conforms in all re- 
spects to A. S. A. standards. 

RAM-PAK was designed by ADSCO, the 
oldest and largest manufacturer of expansion 
joints in the world. ADSCO invented the 
first expansion joint in 1877, since then has 

RAM -PAK given the heating industry many great 
advancements, including the famous Piston- 
Ring Expansion Joint. Now, in the RAM- 


= xX PA N s iO N PAK, ADSCO offers engineers a high per- 


ormance, economical, entirely new expansion 

fe l,entirely 

J Oo i N TS joint which is unbelievably ingenious in con- 
struction. Write for complete information. 


HERE’S THE HEART OF THE MATTER 


Lubricant dispersion ring provides complete, 
uniform lubrication of the plastic packing 
material. Resiliency and long life are assured 





th 


ADSCO DIVISION 


World's Oldest and Largest Manufacturer of Expansion Joints 
20 MILBURN ST., BUFFALO 12, N. Y. 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Other Adsco Products for the Heating Industry 


Plants and " i} } ola | ee 





Sales Offices 


Corruflex Packless Alignment Instantaneous Storage Water 


Expansion Joints Guides Heaters Heaters 
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TO KEEP MAINTENANCE COSTS DOWN... 


New 86,000,000 


Hospital 


Selects 


LUNKENHEIMER 
VALVES 


Thanks to sound planning, valve maintenance expenses in 

this new Hospital will be kept to a minimum. Lunkenheimer Solder 

End Valves were installed because, part-for-part, they provide longer maintenance-free 
performance than any other valves designed for similar service. They have established 
unmatched performance records on steam, hot and cold water lines, heating and air conditioning 
systems, as well as oil and gas lines, in commercial, industrial and institutional buildings 

all over the world. Why put less than the best in specifications, when the best costs no more? 
For specific recommendations on maintenance-saving Lunkenheimer Valves for new 

projects or for manufactured equipment . . . write The Lunkenheimer Company, 


Cincinnati 14, Ohio. 
Hospital Administrator: Vernon T. Spry 
Chairman of Building Committee: 
Clifford G. Retherford 

This impressive $6,000,000 structure will house the new Methodist Architects and Engineers: 

Hospital, located just west of Minneapolis, in St. Louis Park. Ellerbe and Company 

It will provide over 276 beds and 60 bassinets for the surrounding General Contractor: Kraus-Anderson, Inc. 

community, and a four-floor nurses’ residence for over 135 Plumbing Superintendent: 

be Douglas Erickson 

student nurses and other personnel. for Belden Porter Compeny 


Th me 
| ee 


THE ONE VCO NAME IN VALVES 


Ss 
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Precision milling machine spindle 
gets extra precision with TIMKEN’ bearings 


T all eight speeds and at any angle, 
this vertical milling machine 
mills, drills and bores to fine toler- 
ances. And to give the spindle extra 
precision in every position, South 
Bend Lathe Works mounts it on two 
Timken* tapered roller bearings. 
These Timken bearings: 


HOLD THE SPINDLE RIGID AT ANY ANGLE. 
Regardless of operating position and 
work loads, Timken bearings keep the 
spindle in positive alignment. Their 
tapered design lets them take both radial 
and thrust loads in any combination. 


TAKE HEAVY LOADS, RESIST WEAR. 
Full line contact between rollers and 
races gives Timken bearings load- 
carrying capacity to spare. And both 
rollers and races are case-carburized 
to give them hard, wear-resistant sur- 
faces over tough, shock-resistant cores. 
They last longer, reduce maintenance. 


CUT MAINTENANCE COSTS. Timken 
bearings hold shafts concentric with 
their housings making closures more 
effective in keeping dirt out, lubricant 
in. They are geometrically designed to 
roll true, precision-made to make sure 
they do. We even make our own steel. 
No other American bearing manu- 
facturer takes this extra step to insure 
the highest quality. 


Whether you buy machines or 
build them, make sure you get the best 
bearings. Look for the trade-mark 
“TIMKEN”. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ‘‘TIMROSCO”,. 


e _— 
This symbol on a product means 
its bearings are the best. 


SOUTH BEND LATHE WORKS mounts the adjustable spindle of their vertical 
precision milling machine on two Timken tapered roller bearings to give 
it extra accuracy in any position. They also use Timken bearings in the 
elevating screw mechanism. 


TAPERED ROLLER BEARINGS ROLL THE LOAD 
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